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PREFACE. 



The Indexes to Patents are now so numerous and costly 
as to be placed beyond the reach of a large number of 
inventors and others to whom they have become indis- 
pensable. 

To obviate this difficulty, short abstracts or abridgments 
of the Specifications of Patents under each head of Inven- 
tion have been prepared for publication separately, and so 
arranged as to form at once a Chronological, Subject- 
matter, Reference, and Alphabetical Index to the class to 
which they relate. As these publications do not supersede 
the necessity for consulting the Specifications, the prices at 
which the latter are sold have been added. 

Fart L contains Abridgments of the Specifications of the 
Patents that had expired when that Part was published, 
from February 1621 to March 1843, inclusive. 

Fart n. contains Abridgments of the remaining Specifi- 
cations enrolled under the old law. 

Fart TTT. contains Abridgments of the Specifications filed 
under the new law, from 1852 to June 1857, inclusive. 

Many Specifications were still unpublished when these 
abstracts were made, and the titles of the Patents, which 
are frequently defective, formed in many cases the only 
guide which could be followed in discriminating the sub- 
jects to which they related ; an occasional omission may 
therefore, have been caused, for the titles are not only 
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Tagne, but Bometimes tend to mislead the search. In the 
Appendices are contained the Abridgments of five Specifi- 
cations of Letters Patent granted to William Johnson, 
Prince Rupert, William Fumess, and John Crowley, which 
were previously omitted. 

All the Specifications, both of the old and new Letters 
Patent, as well as the Provisional Specifications deposited 
under the new law, are now printed and published, and 
defects which may be still existing will be remedied when 
this series is re-issued. 

B. WOODCROFT. 
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A.D. 1621, February 21.— No 18. 

L'ORD DUDLEY (Edward).— "The misterie and arte of melt- 
^ inge iron ewre, and of making the same into cast workes or barrs 
** with sea coles or pit coles in furnaces inth bellowcs." 

Lord Dudley seems to have been the first successful patentee 
connected with the manufacture of iron. The gradual exhaustion 
of the supply of wood from the forests in England led naturally 
to the substitution of some other fuel for charcoal. In 1612 one 
Simon Sturtevant obtained a Patent from King James L, for 
thirty-one years, for the manufacture of iron with pit coal in all 
its branches, and in return for the grant of the Patent, he was 
bound to publish an account of his discoveries, which he after* 
wards did in a 4to book, called hb *' Metallica." His process 
liowever appears to have failed when tried on a large scale, and he 
surrendered his Patent in the following year. 

The second inventor in this branch was one John Stevenson, 
who obtained a Patent for similar manufacture to Sturtevant's and 
on like terms, that he should publish an account of his discoveries, 
which he did in his " Metallica," printed for Thomas Thorp, A.D, 
161*3. Stevenson also seems to have failed in putting the inven- 
tion in practice, and surrendered his Patent, as did several other 
unsuccessful imitators. In 1621 Lord Dudley obtained his Patent, 
of which an account is given by his son Dud Dudley in his 
** Metallum Martis." Lord Dudley was only able to make iron at 
the rate of three tons per week ; but so important did his inven- 
tion appear, that in the celebrated statute of 21 James I. chap. 3, 
abolishing the grant of monopolies, this Patent was s^eciall^ ^tl^ 
empted from its operation. Lord DudVey me^. m^ to»sScl ^\f^asir 
^on jSvuim-al manufacturers, and \ua P%.tfeIi\l'Wba'tov\^fc^^»^^Ms»«- 
tion of fourteen years, while otliers, AiVe ^t\w\«^wA> ^\»»»^ ^ 
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we liave seen a grant of thirty-one years. Unsuccessful attempts 
were made to evade his Patent hy using pit coal to heat melting- 
pots in which the ore was placed. Lord Dudley's invention 
was not followed up hy other improvements, owing to the dvil 
wars and prolonged disturbances with which the country was 
afflicted. 

[No Spedftcation enrolled. Beferred to in Webster's Pttt. Oases. voL 1, 
pp. 14—16 ; Mnshet Pftpers, pp. 401—403. No SpedflcsMon of any Patents 
relating to iron are found enrolled prior in date to A.D. 1727, No. 490, 
Fallowfleld.] 

A.D. 1627, March 20.— No 38. 
ASTELL, COPLEY, and CROFTS.— "A peculiar misterie, arte, 
'' way, and means for melting of iron ore, and for making the 
'^ same into cast workes and harres ^th sea^coales and pit coales ; 
*' with proMbicipn to all others ftrom doing the like, paying into 
*' His Ma*'* recapt ftrom Xmas, 1629, during the residue of the 
*' terme of xiiij yeares then to come, the yearely rent of 400»'." 

The condition of paying a yearly rent to the King for a Patent 
was not unusual at the date of this Patent, hut the large amount 
shows that the manufacture was one of great importance. 

A.D. 1630, August 13.— N. 61. 

BALL, LASSELLS, HAMPTON, and AULEY. — Mdtingi 
making iron, &c. witii "peate or turfe^' properly prepared fbr 
foeL 

[Bef. Ind. p. 11 ; Appen. p. 18.] 

A.D. 1632, Decemher 7.— N* 61. 

JORDEN, Edward, Dcor in Phisicke. — Melting tin, iron, 
&Q, *' with pit coale, peate, and turfe." The Doctor was bound 
to pay 6«. 8c?. yearly to the King. 

[Eef. Ind.p.l8.] 

A.D. 1635, June 25.— N« 83. 

FRANCKE, Thorneppb. — Furnaces for melting iron, &c., 
"whereby the annoyance of smoake is much avoided.'' The 
patentee was bound to pay three tenths of the profits of hiil 
invention to the King. 
[Bef. Ind. p. 18 ; Appen. 17.] 
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A.JD. 1636, April 22.-N' 91. 

VERNAT, Phillibbrt, Knt. — Making and working iroiv 

The patentee was bound to pay to the King a tenth of the 

profits of the invention. 

[Eef. Ind. p. 19 ; Appen. p. 17. 2nd F&t. No. 113 ; Bef. Ind. p. 27.] 

A.D. 1651, March 1, Jeremy Buck, by a special Act of Parlia- 
ment, obtained a patent for making iron with stone coal, pit coal, 
or sea coal without charking. Infringers were to forfeit a 10/. 
penalty for every infringement. See Webster's Pat. Cases, 
vol. i. p. 35. 

Nos. 117, 129, 161, 162, 170, 198, 291, 363, 460, 489, have all 
reference to the manufacture of iron, but no Specifications of these 
or of any of the above-mentioned prior patents having been ei^ 
roUed, no information can be given as to the partioulars of the 
several inventions. 

A.D. 1727, February 9.— No 490. 

FALLOWFIELD, William.— Smeltmg down ''iron oar" widi 
"fewei. different from what has been used before/' and making the 
same into bar-iron. 

Peat, dried in the sun or in a kiln, is to be charred. And the 
charred peat with a small proportion of charcoal is used in smett- 
ing the '* oar." '' Fine earth resembling bole armoniack and k 
white sand " which is used instead of lime in some places for plaii^ 
tering, with some marl may be used when required ; and also 
*' limestone & and clay impregnated with iron. With the same 
** fewel the pig iron is refined & drawn into barrs or other shapes, 
^ and the barr iron is converted into steel." 

[Printed, 3d.] 

A.D. 1728, September 18.— N* 502. 

WOOD, William. — Making raw iron or iron metal prepared 
in an air frimace with pit coal, whereby the nation may be sup- 
plied with all the iron it requires '* & prevent the buying of iron 
/' from foreign parts, which amounts to about twenty thousand 
" tons yearly, and is most paid for in ready money, to our great 
" disadvantage and loss." 

No Specification was enrolled. 

[BfOf. Ind. p. 91 ; Appen. p. 72.] 
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A.D. 1729, Xorembet 21.— N" 505. 
PAYNE, John. — Macliinciy for obtaining motive pon-cr by 
fttmospheric pressure acting upon vanes ttsed for ventilation. 
Improved ftiraaces and boilers for applying heat. Improvements 
in the manufiicture of iron and salt. 

The improvements in the manufacture of iron consist "in 
"putting certain ingredients into fusion with pig or sow iron; 
" videlicet, the ashes of wood and other vegetables, nil kinds 
" of glass and sondever, commun salt and rock salt, argile, 
" ketp, and pot ash, slegg or cinders from iron furnaces, and 
" forges, proportionable parts of the said ingredients being put 
" into fusion or melted with pig, sow, or other brittle iron, 
" which wdl make the like change as charcoal does in the fire 
" called the finery in common forges, and will render the same 
" into a state of malleabilit)', as to bear the stroke of the 
" hammer, to draw it Into barrs or other forms att the pleasure 
" of the workman, and those or other barrs being heated in the 
" Slid raeltfd ingredients in a long hiitt iirch or cavern, as here- 
" after U described ; and those or other bars are to pass between 
" two large mettail rowlers (which hare proper notches or furrows 
" upon their aurfass), by the force of mj' engine hereafter described 
'* or other power, into such shapes and forms as shall be required," 
ITie engine consists of a large vane wheel hung in a frame in the 
aide of a building, the pressure of the in-current of air being 
directed upon the extremitiea of the vanes. The furnaces are 
constructed in a series of " arched caverns;" at the mouth of the 
first the fire is placed, the matter to be heated or melted being 
placed in the interior of the arclied caverns, and boilers or evapo- 
rating pans being placed over them. The "fiery particles" and 
heated air are confined in the first cavern, and there act upon 
the materials placed therein to be melted, and are then conducted 
by "flews" into the other arched caverns of the series to heat 
the materials placed therein. " Lastly is described the method of 
moulding or shaping the scoria or dross of divers mettalls and 
hy fusing or melting, as before specified, with such mix- 
tures as will in a great measure prevent its being brittle, and 
also gives it divers colours, bo as to make it the more oma- 
nientall and useful! where other ponderous and vitrified matter 
is wnnling, which scoria or dross, when prepared, is to be 
placed in moulds, and pressed down by a screw or weight s 



I " as to fill the moulds tothe proper shape designed for it," I 

I {Triolfd, Sd. Befemd la In the Balls Cbapcl acportE. p. 118.1 I 

I *■ i 
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A.D. 1736, March 20.— N' 653. 

EYRE, KiNGSMiLL. — Making raw iron in wr furnaces by 
additional fluxes and a new method. 

The ironstone or ore being calcined, and the coal charked^ 
are pulverized and mixed together, and put into an air fur- 
" nace with the additional! fluxes of lime and the ashes of fern, 
" which thinns the slag, and causes a ready separation of the 
" metal, when it begins to come into the nature of iron. There 
" is then added, according to the quality of the ironstone or ore 
" melted, whether red short or cold short, or the sort of iron to 
" be produced, a certain small quantity of old rusty iron called 
" scraps, or bushel iron, or nut iron, or hammer slough," 
whereby more metal is extracted out of the iron than it yields 
without that addition. It expedites the operation in the furnace, 
saves fuel, and meliorates the iron, bringing it to a greater degree 
of fineness and softness than usuall. 

[Printed, 3d. Beferred to in Rolls Chapel Reports, 6tli Rep. p. 120.] 

A.D. 1761, February 5.— N* 759. 

WOOD, John. — "A way of making malleable iron from pig 
*' or sow metal commonly called cast iron, by a method entirely 
" new." In " converting " brittle cast iron into a malleable 
** state," several operations are performed, some '* preparatory,'* 
others ** peculiarly essential." " The preparatory operations are 
various," according to the nature of the cast iron, and *' the inten- 
" tion of the operator to make the malleable iron hard or soft " or 
" of other required qualities. 

The fiiel used is "raw pitt coal," and the conversion into 
malleable iron is performed in closed vessels. 

The pig iron, when prepared by the modes of preparation here* 
after mentioned, is put into close vessels of clay or other fire* 
resisting substance, and mixed with certain fluxes mentioned here- 
after. The charged vessells being hermetically sealed, are placed 
in an air furnace, and their contents are melted, the fluxes and 
impurities form slag, and *' the iron is brought into a tough and 
malleable state," and then is wrought into bars under the foige 
hammer. 

The preparatory operations are, — 

Ist. *' I take pig or sow iron." " This I flourish or heat and work 
in a comon finery, with a blast" and coal fire until it k x&^s^^ 
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and " brought near to a malleable state/' or brought to nature. 
It is then melted in the close vessels above described. 

2nd. " To the iron thus flourished I sometimes add a due pro> 
*' portion of small pieces of malleable iron, when the cast metal " is 
.very brittle, and the coals very sulphureous. 
• 3rd. " I also take the same cast metal, and melt it down in an 
" air furnace," and then I reduce it " into small grains (accord- 
ing to art) by pouring it into water upon a wheel or roller 
turned briskly round. The granulated metal " is *' mixed with 
'' various fluxes, according to its nature and the uses for which 
'^ the iron is intended, as with iron slag or cinder, scaled or scoria 
" of iron, fuisible sand and lime, kelp, soaper's waste." The 
^' fluxes or additions '' I put with the granulated metal into close 
*' vessells, and work " in the air Aurnace, as above described. 

4th. The cast iron is sometimes '* formed into thin plates,'' 
which are broken ''into small pieces, and put into the pots,'' 
with ''due proportion of fluxes," and so "reduced to a malleable 
state." 

pPrinted, 3d. Another Patent, No. 794, was taken out in 1763, for improve- 
ments on the invention herein described.] 



A.D. 1762, October 25.— N" 780. 

ROEBUCK, John. — " A way of making malleable iron from 

" cast iron." 
The cast iron is melted in a hearth ^h a blast, and the metal 

** worked " until it is " reduced to nature." It is taken out of the 

fire, separated into pieces, and then exposed to the "action of a 
hollow pit-coal fire heated by the blast of the bellows, until it 
is reduced to a loop," which is " drawn out under a forge 

" hammer into barr iron." 

[Printed, 3<f.] 






A.D. 1762, December 13.— N" 783. 

KNIGHT, James. — "A new method of making and drawing 
" iron, &c." 

The pig iron and loop or ball of hot iron are made in the 
usual way, but the loop or ball is squeezed in " a screw engine 

or slitting press." The screw is worked by a heavy fly in a 
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kind of chest or box, in which are also fixed the cutters. The 
screw flattens the ball, and the cutters chop or slit it into 
blooms, which are forged with a hammer of the Patentee's 
invention. 

[Printed, W.] 



A.D. 1763, July 29.— N^ 794. 

WOOD, John and Charles. — Making cast iron malleable, 
without charcoal or blast, in an air fiimace. 

The invention is described as an improvement on that of John 
Wood's, of 1761 (N"759). 

The pig iron is either granulated by being poured hot into 
cold water, or pounded with heavy stampers. Scull or cinder is 
pounded in like manner. 

If the iron be of red short quality it is sprinkled with strong lee 
of kelp, and then flourished or melted in closed pots with proper 
fluxes, such as slag scales or scoria of iron, sand, lime, kelp, or 
soapers' waste. 

If tlus operation does not sufiidently flourish or reduce the iron 
to nature, it is again broken by the stampers, and flourished a 
second or third time. 

The iron is then again pounded, and sometimes mixed with 
pure scull or scrap iron, and is fit for chaffing or melting in the 
dose pots, with a covering of day, when it becomes ^'perfeetiy 
'' tough and malleable," and is to be '' wrought 'under the 
'' ln^mmfty into half blooms." 
[Printed, 8<<. See Fat. No. 769.] 



A.D. 1766, January 23.--N*» 822. 

SCOTT, JoHN.~*Manu&oture of glass and iron from ihe uxnt 
material or ore. 

Both glass and iron are proposed to be made in the same 
furnace, and at the same time. The stones, commonly called 
white stones, and those which are attracted by the magnet, are 
used fbr furnishing both iron and glass : those which are not sd 
attracted produce glass only. 
[Printed, 8<f.] 
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A.D. 1766, June 17.— N° 851. 

CRANAGE, Thomas and George. — Making pig iron malle- 
able in a peverberatory or air furnace with raw pit coal only. 

The pig iron is put into a peverberatory or air furnace, built 
of proper construction, and, without the addition of any thing 
more than common raw pit-coal, is converted into good malleable 
iron, and being taken red hot from the reverberatory furnace to 
the forge hammer, is drawn into bars of various shapes and 
sizes, according to the will of the wopkman." 
[Printed, 3rf.] 
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A.D. 1771, May 2.— N** 988. 

COCKSHUTT, John.—" Making malleable iron directly from 
** the ore in a finery or bloomery," and " refining pig iron 
" with charcoal into wrought iron,*' and " a new finery or 
'f bloomery." 

A common finery is filled with raw coals, or coke, or cinders, 
without ore, and well kindled with a blast. Then a mixture of 
ipon ope (calcined if pequisite) and pulverized paw coal op coke 
is intpodaced into the fineiy, with a proper supply of fiiel and 
blast, until the ope melts. The cindep is dpawn o£P ''as it gpows 
redundant.*' When the finery is full of iron, it will have been 
made malleable (if '* right managed "), and the loup or bloom may 
be hammered and shingled in the usual way, being cut into parts if 
the bloom be found too large to work in the mass. Fig iron is made 
into wrought ipon by heating sufficient fop a bloom or loup in an 
air fupnace^ op with bellows. The heated metal is then put into a 
finery or bloomery, and melted with charcoal until it comes to natupe, 
when it is sunk into a bloom and anothep charge is supplied. The 
finery is made of metal plates, open on two or more sides, so that 
men may work at least on two sides. *' Instead of having only 
one tuiron" for the blast, there are ''several tuirons, so as to 
direct the wind from the ))ellows to operate upon the iron in 
every part of the fire." The number of tuirons is regiQated 
according to the nature of the iron. "This new finery, and 
new method of working, requiring a greater supply of wind 
than the conmion way," an air reservoir with valves is con- 
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MANUFACTURE OF IRON AND STEEL. 9 

structed to regulate the blast, the supply being provided by the 
requisite number of bellows. 
[Printed, 3</.] 

A.D. 1771, December 20.— N^ 1000. 

GOODYER, James. — " Making steel directly from pig or cast 
" iron." 

" Place the pig or cast iron in the fire as when you intend to 
'* make bar iron, but the blast of the bellows must not be so 
strong. When some of the iron is sunk in the fire you must 
work from the bottom as when you make iron, but keep melt- 
ing iron as at first. When there is a sufficient quantity to make 
a loup let the whole sink to the bottom," when it may be frised 
and shingled, and drawn as common iron. '' The fire must be 
'^ kept as free from cinder as possible. The addition of common 
" salt and other saline substances," and animal or charcoal dust, 
improves the steel. " The finest steel, after it is made as above, 
*' may be converted in the same manner as common steel is made 
" from bar iron." 

CPrinted, 3J. Soc No. 605.1 

A.D. 1773, April 21.— N« 1041. 

BARBER, John. — A machine and apparatus " which, by fire, 
" water, air, and steam, will purify fossil coal, extract metals 
" from their ores, and collect their ores, and collect their particles 
" when volatilised by heat." 

The specification and drawing are very curious. A blowing 
cylinder is first described, worked by water power. The air is 
admitted, both above and below the piston, by valves, and the 
blast is blown into a fiimace at the up and down stroke. The 
furnace is covered at the top with a large oblong boiler (which is 
to contain water or urine, or water impregnated with volatile alkali 
or other suitable matter). The steam from the boiler (under which 
the flame and heated gases are conducted by flues to a tower or 
chimney) is conveyed by steam pipes, through proper adjutages, 
with great velocity into the furnace, at stated heights above the air 
blast. 
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The furnace being fed with air and fuel from above, the blast and 
steam rush in and rend the ignited matter, driving the gases and 
volatile matters up and along the flues under the boiler to the 
chimney ; here thej are forced through a cbtem of cold water by 
an exhauster or kind of air pump, worked by a curious windmill 
fixed on the chimney ; and so the smoke and all rarefied matter are 
condensed and recovered. 
[Printed, 6d.] 

A.D. 1773, October 30.— N' 1054. 

JESSON, Richard, and WRIGHT, John. — Makmg mal- 
leable iron from pig metal, with raw coals or cokes, without granu- 
lations or admixtures. 

Pig iron, or scuU or cinder iron, is melted in a finery with a blast, 
and with raw coal only. The metal, when heated and prepared, 
is taken out in lumps while hot, and beaten into plates und^ a 
flat stamp or hammer. "Wlien cold it is broken small, and well 
washed by hand or in a rolling barrel. 

The broken metal is then melted in a common air furnace or 
in closed pots, and afterwards ''beaten into bars from a chaffery 
in the common way." If the metal be red short or cold short, 
it is mixed in the pots with the proper quantity of scrap or nutt 
iron. 

[Printed, 8<<. See7&9,794.] 

A.D. 1776, October 31.— N« 1136. 

KER, CHAPMAN, and IRELAND.— Hardening and purifying 
iron. 

The iron is put into a cementing furnace, made carefully air- 
tight, with wood oharcoa]* vegetable salts, and oils in various pro- 
portions, according as the iron is more or less impregnated with 
sulphur, and the flexibility and hardness required. 

[Printed, Sd. See 605, 759, lOOO.] 

A.D. 1783, January 17.— N° 1361. 

CORT, Henry. — '^ Peculiar method and process of preparing, 
" welding, and working various sorts of iron, and of reducing the 
'' same into uses by machinery, a furnace and other apparatus 
'' adapted and applied to the same purpose." 
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This is the first of Mr. Cort's Patents comprising his pro- 
cess of fagoting bar iron^ and of welding by rolling. His se- 
cond^ dated Feb. 13^ 1784 (No. 1420), a year later^ comprises 
his process of puddling. ''For large uses/' or "long pieces 
of iron of unvarying diameter/' the fagot is made by taking a 
broad flat bar for the base, and laying upon it square bars imtil 
the fagot is square. '' When the use is of considerable length, 
and tapering, a faggot of tapering bars is to be welded, care 
being taken the upper bars shall cover the joints of the lower 
series." For square uses he employs flat hammer and anvil ; 
for round he employs an anvil, and sometimes a hammer with 
a semicircular groove. *' The fire in the balling furnace is better 
suited, from its regidarity and penetrating quality, to give the 
iron a perfect welding heat throughout its whole mass, without 
burning in any part, than any fire blown by a blast.'' By 
passing a bundle of fagoted iron when at a welding heat through 
rollers, ''all the earthy particles are pressed out," and the iron 
"is compressed into a fibrous and tough state." "A bar of 
" the worst ordinary iron being passed through, becomes 
'* instantly of good quality," and "two or more such bars, or 
" any pieces of impure iron, heated in the same manner, and 
" passed through the rollers together, become at once welded 
" into one solid body, and meliorated into good tough iron, 
" ^thout being cleansed in the scowering barrel, or otherwise." 

Iron plates may be formed by rolling in like manner. The 
requisite shape may be given to the bars by shaping grooves 
in the under roller and collars on the upper roller. With 
powerful mills and large rollers "very great sized iron may be 
" welded in this manner, as well as under the hammer, the heAt 
being the same in both cases ; which process," says Mr. Cort, " is 
*' iny owii invention, and put in use by me only." Cast-iron scull 
and scraps after being heated in the balling fiimace, and drawn 
down under the forge hammer, are reheated, and rolled. He 
describes the gist of his invention as consisting "in taking a 
" welding heat on several faggots of iron in the same furnace at 
one time, and drawing the same into uses, either singly or by 
** welding two or more together by the operations described, 
** either under the forge hammer, or through the mill rollers, 
" as may best suit the use intended." 

[Printed, 4d. Beferredl to Rep. Arts. vol. 3, p. 239. Sc^ "C^. "^^» 'WSS* 
(Pftyne).] 
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A.D. 1783, March 22.— N* 1360. 

MATTHEWS, George. — Making cast-iron [articles] malleable. 
The articles are to be cast in the ordinary way and then put 
in close ovens, cover them with charcoal, excluding air, and let 
them bmm until the charcoal is burned out, when the cast iron 
will, it is said, have been converted into malleable iron. 
[Printed, 6rf.] 

A.D. 1783, May 7.— N" 1370. 

ONIONS, Peter. — " Working and refining cast or pig iron, and 
*' converting the same from a fluid state into wrought or bar 
" iron." 

Two furnaces are used, a common smelting furnace and another 
furnace of stone and brick, "bound with ironwork and well 
annealed," into which the fluid iron or metal is received from 
the smelting furnace. ''A quantity or stream of cold water is 
" run or put into the cistern or trough under the ash-grate." The 
furnace is then charged with fuel and closed up, and the doors 
. uted with sand. The blast is then admitted below the grate, and 
when the furnace is sufficiently heated the liquid iron metal is 
taken from the smelting furnace in ladles, and introduced through 
an aperture, which is then closed. The blast and fire are then used 
*' until the metal becomes less fluid and thickens into a kind of 
'' paste, which the workman by opening the door turns and stirs 
'' with a bar or other iron instrument, and then closes the aper- 
** ture again, and must apply the blast and re until there is a 
*' ferment in the metal." If no ferment ensu.s, a blast of cold air 
is to be blown ujion the metal from an extra pipe. '' As the work- 
*' man stirs the metal" the scoria will separate, *' and the particles 
'* of iron will adhere," these the workman " must collect or gather 
'' into a mass or lump." This is to be reheated to a white heat, 
and then taken to the forge hammer and forged into malleable 
iron. Instead of running fluid metal into the fiunace, pig iron 
may be placed and melted there, and operated upon as above 
described. The forge hammer is connected with an air cylinder 
whose piston is attached to the helve, and is worked by it; The 
cylinder is either placed above the helve and acts as a buffer on 
the compression principle, or is placed below and on the exhaust 
principle draws down the hammer. 
CPrinted, Id, See Ffttent 780.] 
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A.D. 1783, November 14.— N« 1396. 

JESSON, Richard. — Making bar iron from pig iron, scull or 
cinder iron, with raw coals or cokes only. 

The pig iron is heated in a finely with coal or coke, when 
taken out in lumps it is beaten flat or into any required shape 
by hammers or stampers, llie plates are piled or other shapes 
put singly into a small air furnace heated with raw pit-coal. 
It is there heated, and then forged under the hammer into bars. 
The pieces broken o£P under the hammer may be melted in pots 
with scraps into malleable iron. 
[Printed, 3df.] 

A.D. 1784, February 13.— N» 1420. 

CORT, Henry. — " Shingling, welding, and manufacturing iron 
'* and steel into barrs, plates, rods, and otherwise, of purer quality 
'' in larger quantities by a more effectual application of fires and 
*' machinery, and with greater yield than any method before 
** attained or put in practice." 

The patentee uses a reverberatory furnace heated by coal, ha\dng 
a concave bottom, into which the fluid metal is run from the 
furnace, or pig iron is put in and melted. 

When the workman discovers, by looking through a hole, 
that the metal is sufficiently melted, he opens an aperture, by 
preference, in the bottom of the door, and works and stirs up the 
mass of metal with iron bars, ''which operation is continued, 
" as may be requisite, during the remainder of the process." 
An ebullition of the metal soon takes place, and the stirring with 
the bar is continued till the metal is *' flourished and brought to 
nature," when it is collected in loops and drawn out of the 
door. All small pieces that may happen to remain are cleared 
away. These with scull and parings and nut iron may be thrown 
into the furnace and worked up with the iron while it is being 
brought to nature. The iron so prepared may be stamped into 
plates, broken, piled, and worked in an air furnace, in pots, or without. 
*' fiut the method invented by me is to continue the loops in the 
*' same," ** or reheat them" in another air furnace to a welding 
heat, and then shingle them into half blooms or slabs. These may 
be heated in the chaffery, *' but my new invention is to put them 
" again in the same or another air furnace " from nxVivc^Vl ^Cgl^\a^ 

B 2 
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blooms or slabs are taken, and either drawn down under the 

hammer or rolled in through grooved rollers at a welding heat. 

Iron and steel so prepared is of good quality, whether the blistered 

steel be made from fagoted iron or from iron made by the above 

process ** the whole method *' is " completed without using finery, 

^^ charcoal, cokes, chaffery, or hollow fire ^thout requiring any 

** blast *' or " the use of fluxes/* 

[Printed, Zd. Heferred to in Bep, Arts., toL $, p. 861. See Fttfc. Nos. 780, 
1870.] 

A.D. 1787, June 5.— N* 1608. 

PURNELL, William. — Preparing, shingling, & welding iron 
with pit coal from the ore and from pig iron. 

The metal is melted in an air or reverberatory furnace, which 
when the charge is melted is allowed to cool. The loops beaten 
flat and then forced between rollers. The furnace is then reheated, 
and the process repeated. 

[Printed, 8d. Beferred to in Rep. Arts, voL 4, p. 238.] 

A.D. 1788, March 4.— N" 1642, 

GARDNER, Robert. — Manufacturing iron and other metals by 
a progressively multiplying air furnace. 

A series of compartments connected by flues form the mul- 
tiplying fiimace, and the flame and heat pass from one to the 
other. Each has a separate door, the further compartment being 
less hot than the more near ; the first may be at a welding, the 
2nd at a red heat, and the third at a less heat, or, if required, may 
be raised to a greater heat by adding another and separate fire 
communicating with the common flue. The waste of putting 
cold iron into the melting furnace b avoided, as it may be 
heated by the waste heat in the extra compartments ready for use. 

Cast-iron floors for the furnaces save the wear of the old sand 
floors. Steam boilers may be heated by passing the waste flame and 
heat from the furnaces round, under, or through them. 

[Printed, Sd. Beferred to in Rep. Arts, toI. 7, p. 861. See Fftt. No. 50S.] 

A.D. 1791, April 18.— N' 1869. 

LUCAS, Samuel. — " Bringing iron ore and also calx of iron 
'' into a metallic state without first rendering either of them 
" fluid." 
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Rich ores, such as Cumherland or Lancashire, are to be put 
in small pieces in a melting-pot with carbonaceous matter, charcoal, 
horn, or bone dust, or other cementing substances, which may be 
mixed in almost any proportions, or in layers. Proportions of 
four bushels of cementing substance to a ton of ore answer 
beneficially. The melting-pots are to be made air-tight, and their 
contents melted in a furnace. The result will be metallic substance 
-mixed with earth, and the greatest parfc of the metal will be '* steel, 
" and sufficiently converted for making into cast steel, and may be 
" run into ingots." 
[Printed, SA] 

A.D. 1792, June 19.~.N« 1891. 

FULLARTON, William. — Separating iron from ores, smelting 
it into pig iron, and reducing it to malleable iron. The ore is 
calcined, and then crushed, ground, or pulverized very small, being 
sifted, if necessary. All earthy and other impurities are to be 
removed, as for as possible, by «' washing, levigatmg, triturating, 
^'winnowing, and by the application of magnetic attraction." 
The purified materials are to be put in a furnace, which acts as a 
large crucible, the cast iron not being run firom it, but remaining 
as " a loop or regrulus " at the bottom, and on finishing *' one 
" melting, the furnace may be charged again." 
[Printed, 8d. Referred to in Eep. Arts, voL 1, p. 297.] 

A.D. 1/92, October 13.— N* 1915. 

LUCAS, Edward.-^'' Fusing ores, metals, and calx of metab." 
The metal is to be well freed from sulphur and arsenic, and melted 
in pots in a furnace, a hole being left in the pots, and an opening 
in the furnace, to allow the metal to be tapped and the pots to 
be rediarged. 

[Printed, 8d. Beferred to in Eep. Arts, vol. 8, p. 221.] 

A.D. 1792, December 22.— N' 1928. 

BARBER, John. — "Smelting and purifying fossil coal, iron- 
stone, iron ore, and other metallic ores, and the calx thereof, 
by steam, air, and fire, and impregnating the same, and the 

** matrix thereof, with inflammable air, producing thereby a tough 

« metal." 
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A.D. 1804, May 30.--N** 2767. 

LUCAS, Samuel. — Separating impurities from cart iron with- 
out fusing it, and rendering the same malleable, and '' improving 
" articles made of cast iron." The cast iron being made in a suit*' 
able form, or cast in the shape of various articles, is put in a steel 
converting or other proper furnace, together with "a suitable 
quantity of ironstone, ore, or some of the metallic oxides, lime, 
or any combination of these," being pulverized, or with other 
substances capable of *' combining with or absorbing the carbon 
" of the crude iron." An intense degree of heat is to be f^plied^ 
and the iron may be made partially or wholly malleable, as 
required. " If perfectly malleable, one half to two thirds in 
weight of ironstone will be necessaiy. The process will be 
completed in five or six days and nights. The materials should 
be placed in layers, and, to prevent the iron ore from adhering tg 
the iron, a layer of sand should be used. The same process may- 
be observedj; with suitable proportions and degree of heat, for 
improving cast-iron articles. 

ppriHtod, Sd. Eotorred to in Bep. ArU» vol. 7, (aecond 9eries), p. 260. Engin. 
and Mech. Ency., voL 1, p. 788- See 2447.] 
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A.D. 1804, June 23.- N* 2776. 

MARTIN, Edward. — " Making of pig and cast iron " from 
ironstone, iron mine, and iron ore," and " refining of pig iron," 
and making such pig iron " into wrought or bar iron by using raw 
" stone, coal, and culm, to be worked and made by blast." 

The process consists in a gradually increasing introduction of 
charge and blast. The fire is well lighted in the hearth at first 
with free burning wood. Raw stone coal, broken to the size of a 
hen's egg, is then fed in until the hearth is full of vivid fire. The 
furnace is then to be charged with raw stone coal, free from dust, 
and ironstone in the usual way. The blast is to be introduced in a 
gentle manner for the first twelve hours, and afterwards gradually 
increased. 

[Printed, Sd, Beferred to in Bep. Arts {jteeond ur%e$), vol. 6^ p. 101 1 also 
in the trial. Crane v. Price, Webster, P.O., 891. See Patents, Ko. 5701 
iNeOwn) and No. 7196 {Cranes),'^ 
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A.D. 1805, Noyemlw 7.— N. 2888. 

HARTOP, John.—'' Method of preparing malleable iron, &o." 
The invention consists in the use of a kind of squeezer worked 
hy a cam instead of a forge hammer or rollers. 

[Printed, 6A] 

A.D. 1808, January 23.— N« 3097. 

WILKINSON, John. — Making ''pig or cast metal from the ore, 
" which, when manufactured into bar iron, will be found equal in 
** quality to any that is imported tram Russia or Sweden." The 
invention consists "in making use of manganese or ores contain- 
ing manganese, in addition to ironstone and other materials now 
used in making iron, and in certain proportions, to be varied by 
by the nature of such ironstone and other materials.^' 

[Printed, Sd, See Repertory of Arts, vol. 12 {seeond §erie$), p. 3417. See 
Patent, 9668.3 



A.D. 1808, July 6.— N» 3149. 

PROCTOR, William. — Melting and uisdng "malleable wrought 
iron or steel." The invention consists in the use of a melting 
pot, having " the sides of it of one or more separate pieces, sheets, 
or tubes of clay luted together," and " which pot shall contain 
one or more tubes of clay, so as to enable the fire or fuel to be 
applied in the centre or interior as well as surrounding the exter- 
nal surface of the pot ;" or by using more common pots than 
one, so as to conjoin, mix, or cast the metal into one mass or 
" mould." 
[Printed, SA] 
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A.D. 1809, January 28.— N« 3197. 

ECKHARDT, Anthony George. — " Casting metallic and other 
bodies, &c." The moulds for casting are set upright, and made 
to revolve on pivots or spindles. When the metal is poured in, 
the mould is made to revolve, and the centrifugal force causes the 
xnetal to fill up all parts of the mould. 
[Printed, 6<i.] 
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A.D. 1810, April 6.— N« 3326. 

FUSSELL, James. — ^'Mftking and working forge and otber 
bellows." The bellows are made of wood or iron and leather, and 
differ but slightly from smiths' forge bellows of the ordinary 
construction. 
[Printed, 8d.] 

A.D. 1812, May 26.— N* 3569. 

DIMMACK, Jeremiah. — '' ManufiEuH;uring iron in its difficult 
'^ stages or forms of blooms, slabs, piles, bars," &c., " or other mal- 
" leable iron troia pigs or plate iron in a puddling, balling, broom, 
" mill, sheet iron furnace, or any other air furnace," &c. " Take 
" any furnace of the common construction," but the grates must 
not be large, and " less at one end than the other." " Level with 
" and immediately above the top of the grate," introduce an iron 
blast pipe, with stopcock to regulate and shut off the blast, and 
put dampers in the chimney. 
[Printed, JW.] 

A.D. 1812, October 31.— N« 3612. 

SHEFFIELD, William. — ''Apparatus and furnaces for sepa- 
'V rating metallic and other substances Arom their ores." Furnaces 
of a peculiar construction are described spedally applicable to the 
manufacture of zinc, having apparatus for condensing the metallic 
fumes. 

[Printed, 9d, See Engineers' and Mechanics' Encyclopfedia, vol. 1, p. 576.] 

A.D. 1814, July 26.- N* 3825. 

HILL, Anthony. — ''Improvements in the smelting and working 
of iron." The improvements consist in working up slag or 
cinder refuse into bar iron, alone or mixed with iron ore, and in 
applying lime subsequently to the operations of the blast furnace 
to cure '' cold short," and in using in the process of smelting a 
mixture of lime and mine rubbish, in proportions by preference of 
six parts of the former to five of the latter. When the slag 
refuse or rubbish contains about 50 p. c. of iron, the charge is made 
to consist of about 450 lbs. of coke, 300 to 420 lbs. of slags or 
cinders, 70 to 95 lbs. of raw mine rubbish, 180 to 240 lbs. of lime- 
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stone, or 110 to 145 lbs. of lime. These proportions will be varied 

according to the quality of ^e iron and other circumstances. The 

crude iron obtained from this slag and refuse is drawn off, and, either 

alone or mixed with other iron or refined metal obtained from 

slag or from iron ore, is worked up by the ordinary processes into 

malleable iron. Limestone or lime, or substances consisting chiefly 

of lime, are added to the iron at any time subsequent to its 

reduction in the furnace, and before it is brought to nature, to cure 

the defect of cold short. Quicklime is to be used by preference in 

the refinery or puddling furnace. The properties recommended 

are, in the refinery furnace ^th to ^th part of lime by weight to 

one of crude iron. Half the lime to be applied at first, and the rest 

added gradually. In the puddling furnace -^th to y^th of lime by 

weight to one part of iron. The lime being slaked or wet is applied 

during the operation of " drying the iron,'* and well mixed with the 

iron in puddling. i 

[Printed, 4d. See Webster's Reports of Patent Cases, yoL 1, p. 226 : and Re- 
pertory of Arts, voL 27 {second series), p. 1, vol. 20. p. 382 ; vol. 33, p. 138. 
This Intent was the subject of the trial of Hill v. Thompson and Forman, 
and was finally held to be bad, for " want of originality in that claimed by 
the patentees as new,** per Vallaa, J. Soe Patents, Nos. S53, 769, 24i7, 



2767.] 



: A.D. 1815, July 27.--N» 3944. 






MUSHET, David. — Making or manufacturing iron. The 
metallic contents of refuse, such as slag, scoria, cinder, scales, 
&c., are recovered and made available for producing " fiiners' 

iron or metal,'* in a furnace called " a smelting refinery," by 

making use of the superfluous carbon " in pig-iron, which is to 
be melted with the refuse in the following proportions: — 300 
or 400 lbs. of coke, 600 lbs. of pig-iron (broken up), 180 to 2401bs. 
of refuse, and 150 lbs. of limestone, or by preference 40 to 120 lbs. 
of burnt lime. When the charge is melted the metal sinks to 
the bottom, and should be kept carefully covered with the melted 
scoria; no part is to be run off till the furnace is tapped. If, after 
the first or second tapping, the metal is not sufficiently decarbo- 
nated, or *' not high enough blown," the proportion of coke is 
reduced, or that of refuse increased. 

2nd. Instead of '' refuse," iron ores may be reduced in a similar 
maimer, by mixing them with pig-iron, the ores being thus used for 
decarbonating the pig-iron either in their raw state or calcined. 

3rd. Instead of the above charge, pig-iron may b^ Q\sfi^(X&\« vcA 
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350 to 450 lbs. of coke or other fuel, 300 to 350 lbs. of refuse, and 
100 to 120 lbs. of burnt lime, or 140 to 170 lbs. of limestone, 
melted together, will produce finers' metal. The proportion of 
lime should be with mill scale one sixth, mill or balling furnace 
slag one third, puddUng and &iery slag one fourth of their respeo* 
tive weights of burnt lime. 

4th. To produce metal ^m iron ore, 300 to 400 lbs. of coke, 
300 to 350 lbs. of iron ore (broken small), and as much lime as 
would flux the ironstone in an ordinary ^imace, are used. 

5th. With proper proportions of flux, refuse may be used 
either with ironstone or iron ore, care being always taken to have 
a sufficient depth of scoria to protect the metal. *' By having a* 
*^ hearth of sufficient depth below the twyre, part of the scoria may 
" be run off, and a greater quantity of metal be obtained at one 
** tapping." 

6th. If the materials of the charge are sufficiently fusible the 
quantity of coke or other fuel may be diminished, or the amount 
of refuse increased, till ^' the proper degree of decarbonation " is 
obtained. Waste is thus lessened, since " the higher the iron 

is refined or blown, the less is the loss or waste in the subsequent 

manipulations of the forge." 

7th. The metal may be kept protected by a sufficient depth of 
scoria "by drawing off the metal from below," instead of ''allow- 
" ing it to flow off above," thereby requiring less blast. 

The furnace reconmiended for the smelting refinery is similar to 

a common blast furnace, but smaller, with a square or cylindric 

hearth, having a height of about twenty to thirty feet, six to eight 

feet in diameter at the boshes, two to three feet diameter at the 

top ; the hearth being five or six feet high, and two to four feet in 

diameter. 

[Printed, 4d. See Repertory of Arta. vol. 29 {tecond series), p. SOT. See 
No. 282S, and PKtents cited in note.] 

A.D. 1817, August 5.— No 4151. 

HILL, Anthony. — ''Improvements in the working of iron.** 
These consist '' in causing crude iron while in a fluid state, how- 
'* soever and from whatever substance such fluid crude iron may 
" have been obtained, to be exposed to and conveyed along with 
" a strong current of condensed air or blast in such manner that it 
" may be thereby minutely divided and dispersed, and expeditiously 
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'' blown and acted upon by the air." The patentee describes an 

arrangement of apparatus by which this ob{ject can be effected. A 

cullender of cast or wrought iron shaped like a bucket, being about 

eighteen inches in diameter at the top, and ten inches at the bottom, . 

is supported in a case on the top of a wrought-iron tube about 

thirteen inches in diameter, and eight feet long, called the ''discharge 

tube," which is sunk into a well surrounded with water to keep it cool. 

At the top of the tube just beneath the cullender are apertures 

for the admission of a blast. The operation is performed as follows: 

-—The molten iron is poured into the cullender and fiedls through 

the holes into the discharge tube. At the same time a strong blast 

is injected into the tube in and among the divided particles of iron, 

which are thus subjected to its action dining their descent into the 

well. The iron is collected at the bottom of the well, and at the 

end of the operation the water is discharged from the well, and the 

iron then ''must be made into bar iron by puddling, reheating, and 

" rolling, or by any other known means." 

- [Printed, 9d. See Engineers' and Mechanics' Encyclopedia, yoL 1, p. 757. 
See Nos. 769, 794.] 

A.D. 1818, April 18.—N* 4248. 

CRAWSHAY, William, and MUSHET, David. — Making 
'.' bar or other iron firom certain refuse slags or cinders produced in 
" smeUang of copper ores, and in the manu£Eu;turing of copper." 
The slags or refuse from copper ores are known to contain iron in 
considerable quantities, some more and some less mixed with 
copper. The slags are mixed with ironstone, xx substances con- 
taining iron in greater or less proportions, according to the greater 
or less amount of copper they contain, and smelted in the blast 
ftoiaoe with limestone in the usual way, and worked up by the 
ordinary processes. The slags should be Inroken small before being 
introduced into the blast furnace, or be granulated by melting 
them and running them into water. Larger quantities of hmestone 
are required than for smelting iron, f to f 1^ weight, of the slag 
employed are proportions recommended. 

[Printed, 8dL See Repertory of Arts, toI. 88 (»eeond aeries), p. 18.] 

A.D. 1819, May 16.— N* 4371. 

HOLLINGRAKE, James. — " Casting metalHo substaoA^^ \si^ 
'' various forms and shapes with improved oVmatl^m veA ^ANnv^s!bft«»^ 
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" in texture." The metal is cast in a suitable mould, and gi«at 

pressure applied by moveable piston or plugs arranged in any con* 

venient manner, to insure the molten particles being compressed 

into close contact, 

[Printed, Sd, See Repertory of Arts, yoL 41 {aeeond teries) p. l«a. See 
No. 605.] 



A.D. 1819, June 22.— N« 4382. 

BEDFORD, Stephen. — ** Preparation of iron and other metals 
" for various purposes," also " converting British iron into steel." 
Vitrified iron, slag cinders, and the refuse of iron and other metals, 
are placed in alternate layers with their respective metallic ores, 
and covered with the said refuse in an air i^imace and melted. 
The result is an improved quality of metal, and the time necessary 
for the operation varies according to the nature and quality of the 
metals, and may be from four to eight days. 

[Printed, Sd, Soe Bepertorj of Arts, voL 38 (second series), p. 138. See 
No. 3944r.] 



A.D. 1819, September 20.— N» 4397. 

THOMPSON, John. — Extracting iron from ore. The iron 
ore or stone, raw, or by preference calcined, is to be pulverized 
small, as about the size of a hazel nut. It may then be washed, 
and the metallic separated as fiir as possible from the earthy par- 
ticles. It is to be afterwards mixed with lime " unbumt or slaked ; 
" of imbumt about one fourth, & of slaked about one sixth part in 
weight to one of the iron ore. The use of the black oxide of 
manganese is 'strongly recommended, one twentieth or one 
twenty-fifth part in weight of oxide of manganese to one part of 
iron ore or ore and lime. This mixture is to be placed in an air 
or puddling furnace, in alternate layers with ooke or charcoal by 
preference, a twentieth of mixture to one of chiircoal or coke, or 
" other substance containing carbon. The charge is then to be 
n^elted & stirred while melting. If the iron is to be cast into 
any shapes it must be tapped at the bottom & run out ; if it is 
to be puddled the furnace must be tapped at the top & the 
scoriae & slag drawn off. The pulverized ore & lime may be 
" used in the form of cakes consolidated by mixing with water. 
The above proportions may be vaiied, as the invention consists 
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" in the above processes, wherein the use of the blast & melting 

" furnace is avoided, and fuel is thereby saved." 

[Printed, Hd, See Repertory of Arts, vol. 1 {second teriet), p. 267. See 
Nos. 23C3 and S097.] 

A.D. 1820, October 23.— N« 4504. 

TAYLOR, WiLLFAM. — " Improved furnace for smelting iron 

" and other ores." 

The invention consists in the use of several tuyer holes, at 

various heights and in different sides of the furnace, for the 

admission of the blast, to effect its being distributed equally, the 

lower tuyer holes bdng, by preference, about twenty-^omr inches 

from the bottom of the hearth. 

[Printed. Sd. See London Journal {N'ewtan's)^ vol. 2, p. 137. Sce| Kos. 
988 and 8688.] 

A.D. 1820, December 14.— N« 4518. 

VAUGHAN, George. — "A blowing machine** for "supplying 
« blast.*' 

The invention consists in an apparatus formed of plates of metal 
or wood, for supplying a blast, which it would be tedious to 
describe without the drawings annexed to the Specification. 
[Printed, Qd, See London Journal (Newton's) , vol. 2, p. 261.] 

A J). 1821, February 20.— N« 4538. 

FOSTER, James. — "Improvements in the manufacture of 
" wrought or malleable iron.'* 

These consist in enclosing a bar of iron, of any suitable size, in 
several layers of pieces of iron of suitable thickness, the layers 
being so placed as to break joint. The whole is then bound 
together in a fagot, and welded, hammered, or rolled in the 
ordinary way. 
:z [Printed, 5d. See London Journal {Newton's), voL 8, p. 8S9.] 

A.D. 1822, January 9.— N« 4634. 

HARFORD, Richard Summers. — ''An improvement in 
" pudUng." 

The improvement consists in using a layer of charcoal or charred 
carbonaceous matter, powdered or otherwise, to " protect the cast- 
" iron bottoms or floors of pudling furnaces " from the ^i^jue^ ^ 
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liie intense heat, and substituting diarcoal fSor the Bubetanoes 
usually employed, such as scoria or sand, which impart iiijuzioas 
qualities to the iron. 

[Printed, 3d, See Loudon Journal (yewton's), vol. 4, p. 8.] 



A.D. 1822, March 2.— N° 4665. 
THOMPSON, John. — Forming and preparing steel for caniage 
springs. 

The invention consists in a method of preparing steel bars for 
Goach springs by rolling instead of hammering. 

[Printed, 9d, See London Journal (Hetcton's), yol. 4, p. 181.] , 

A.D. 1822, March 21.— N« 4663. 

HARFORD, Richard Summers. — *'An improvement in the 
" heating processes in the manufacture " of malleable " iron." 
This improvement "consists entirely" in covering the cast-iron 
bottoms of balling, heating, or annealing furnaces with charcoal of 
wood or other carbonaceous matter, and substituting such char- 
coal for earthen and siliceous bottoms. The Patent does ''not 
*' extend to pudling furnaces." 

[Printed, Zd. See London Journal (Newton*8), vol. 4, p. 284 See No. 

4834.] 



A.D. 1822, April 16.— N^ 4667. 

DANIELL, William. — Rolling iron. The invention consists in 
improvements in the process of rolling iron when manu&ctured 
into bars for making the plates. 

[Printed, Sd. See Bepertory of Arts, voL 43 {jteeond series)^ p. 73.] 

A.D. 1822, August 20.— N<» 4697. 

MUSHET, David. — Making iron from slags or cinders. The 
slags or cinders are reduced to '*a small size by shotting" or 
other suitable means. ^ They are then mixed with flour lime in 
the proportions found suitable in practice, one fiffch or one sixth 
" being " sufficient for those containing the greatest quantity of 
'^ siliceous or other ingredient." The mixture is moistened to 
bring the lime in close contact with the ground slag, and charged 
on the blast furnace. The iron produced works more grey, and is 



MANUFACTURE OF IRON AND STEEL. 27 

more fusible in the refinery furnace than common qualities of iron, 
and requires a longer time to refine. ' 

[Printed, 3c?. See London Joiimal {Newton's)^ vol. 5, p. 294.] 



A.D. 1822, October 18.—N° 4713. 

JONES, William. — "Improvements in the manufacturing of 
" iron." The invention consists in charging the puddling furnace 
with refined metal, pig or crude iron in a heated state, instead of 
putting the charge in cold. The heating operation may be per- 
formed either by the heat of the puddling furnace or in a separate 
furnace. 

rPrinted, 8d. See Repertory of Arts {second aeries), vol. 45, p. 386. See 
No. 1642.] 

A.D. 1822, December 20.— N» 4743. 

PASS, William. — " Calcining and smelting ores." The invention 
consists, 1st, in applying a feeding hopper to the calcining or 
smelting furnace, so as to supply fuel continuously and graduidly. 

2nd. In the use of an additional fireplace over which the fumes 
from the fiimace must pass, and the volatilized matters extracted 
from the ores '* wiU be metallized " and collected in a receiver or 
a flue. 

3rd. In applying centrifugal bellows " at the farther end of the 
flue " to create a " sufficient draft." 

[Printed, 6 .. See London Journal {Newton*8)t vol. 8, p. 113.] 



A.D. 1823. April 12.— N« 4774. 

ACRAMAN, Daniel Wade, and PIPEB, William.—" Tm- 
** provements in the preparation of iron." 

These are stated to consist in preparing bars of wrought iron in 
a peculiar shape, so that links of chains may be made having he 
stay in one piece with the link, or fastened by a groove with ribs 
formed in the bar, 

[Printed, M, See London Journal {Newton's), vol. 6, p. 19.] 

A.D. 1823, November 13.— N* 4865. 

STEIN, Robert. — '^ Improved blast furnace." 
No Specification of this invention waa etooWi&d. 

c 
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A-D. 1824, February 28.— N» 4909. 

CHRISTIE, John, and HARPER, Thomas.—" Combming and 
** applying certain kinds of fuel.'' 

The Patent is for the use of bituminous coal in such proportions 
M to enable anthracite or stone coal to be employed, without pro- 
ducing the nuisance of smoke. The proportions vaiy with the size 
and shape of the grate or furnace— onefifth to one third parts of bi- 
tuminous coal, to one of stone coal, may be used beneficially. The 
•tone coal may be used in its usual form, or mixed with one half 
small or culm. 

[Printed, 3</. 8ce Webster's Patent Cases, vol.1, p. 877: London Jour« 
nal {Neu;ton*H), vol. 10, p. 122. This Patent was referred to in the trial 
Crane v. Pricf;, Webstcrs Patent Cases, 877. Compare Nos. 2775, S244, 
71W.J 

' A.D. 1824, April 7.— N* 4932. 

HPENCER, JosKPH. — Improvements in furnaces or forges " for 

the prq}aration of iron or steel," and for manufacturing nails and 

other articles. 

llie Specification describes a circular furnace or forge, four feet 

in diameter, and three feet high, having a fine cast-iron grating 

about twenty inches from the bottom. The furnace is specially 

intended for the manufacture of nails. 

[Printed. Id. Bee Repertory of Arts, vol. 1 {third series), p. 137; London 
Journal {Newton*9)t vol. 9, p. IS ; Register of Arts and Sciences, vol. 2. 
p. 230.] 

A.D. 1864, May 15.--N« 4953. 

CHURCH, William. — Apparatus for casting iron. 
No Specification was enrolled. 

A.D. 1824, May IS.—N^ 4956. 

LUCKCOCK, JosRPii. — " An improvement in the manufacture 

w of iron." 

The improvement is stated to be the use of salt in certain quan* 

tities, asctutainable by cxiicrience, to be mixed with the iron in the 

state in which it comes from the blast furnace, and worked up with 

it in tho puddling furnace. 

[Printed, M, Kco Reportory of Arts {third series), vol. 5. p. 200; London 
Journal (Newton's), vol. 10. p. 2fiO. Register of Arts and Sciences, vol. 8, 

R. 340 ; Knirinflnrs' and Mechanics' Bncydopiedia, vol. 2, p. 464. See Nos. 
)5. 1000, 1130.] 
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A.D. 1824, June 15.— N" 4%8. ^^^H 

HOOTOX, RiCHAHD.— ManuraduriBg iron. ^^^H 

" Mj invention consists in rolling iroa from any number ij '^^^^H 

" pieces of puddled Lilleta (more than one), which I fasten together ^^T^ 

" by bands, or otbenvise. In witness, &c." 1 

tPrinted, 3d. 8ee London Jonrniil (Nemlan't), rol.in. p. ST; BfglBteT oF | 



A.D. 1834, October ;.— N- 5003. 
NEF-DHAM, Francis Hen-by William.— "Improved method 
" of casting steel." The steel ia melted in fixefl pots in the shape 
of troughs or deep dishes, surrounded with fire Uke gas retorts. 
They have moveable tops, and tubes fixed in their longer sides, 
through which the melted steel is run off as required. ITie pota 
may eontain different qualities of steel, and be aeted upon in 
different degrees by the fire. Large castings may be mode of steel 
so melted, and steel of different qualities be employed in casting 
the various parts, as required or found expedient in practice. 

[Printed, 3d. Sea London Journal (JVnut/oii't). vol, 10, n. 33; R«iBl«rot 
Artsuid Soicnoc!!. Tol. 3. p. BS; Engiamra' and Mcchaniisi' KncfL-diiiBdla, 
vol. 1, p. 78B. Sea No. IBlll.] 

A.D. 182-4, November 6.— N" 5{)31. 
WHITE, John, and SOWERBT, Thomas.— " Air furnace for 
" melting metallic substances." A fiimace is described with the 
aid of dramngs, having several " flues or openings " to give to 
the currents of wr different directions through the fuel, as the heat 
is required to be appbed, and so dispensing with the " mechanical 
" power used for the blast." 

<a Repertory of Arts.val.3 liklrd itriea), n.KSS; Lasdon 
<tli'*|, vol. 10, p. Oft; Reenter of Arts nnd SriunccB, rOl.S, 
n' snd MecluniCB' EnOf clopiEdift, <d1. 1, p. SGV.] 

A.D. 183-1, December !>.— N- 5051. 
THOMPSON, John.— Malting refined caat steel. The [latentee, 
instead of crucibles, proposes to employ a furnace of peculiar con- 
struction, resembling a puddhng fiimace, in which are placed 
troughs or vessels in which the metal is melted. 

[Printed, 7d. See Loudon Journal lA-ewf™'.), ml. lo, p,7S; Il™iit«r of 

Arts stid Soicneoj, vol. 3, p. S3 ; finitineer.' and MeoliuiWBni;volaiBK«»^ 

■ vol.l,p.;iH).] 
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A.D. 1825, February 26.— N» 5109. 

WHITEHOUSE, Cornelius.— "Manufacturing tubes for gas. 

This was a patent for welding tubes, and the invention was held 

by the Courts of Law (where it was the subject of long litigation). 

to consist in welding tubes by drcumferential pressure without a 

mandril. 

tPrinied, M. See reports of various trials, Webster's Ffttent Gases, vol. 1, 
pp.46Sand478.] 

A.D. 1825, March 5.— N^ 5115. 

HAUiEY, William. — Improved forge and bellows. The forge is 
intended to be a portable one, adapted for use on board ship. 
Hie bellows are square like organ bellows. 

[Printed, 1«. See Bepertoiy of Arts, voL 1 (third series), p. 118.] 

A.D. 1825, May 14.--N«5173. 

MACINTOSH, Charles. — Making steel. Malleable iron is 

converted into steel by pladng it in close fire-resisting vessels, 

such as crucibles or glass-house pots in a suitable fiimace. When 

the iron in the vessels is at a white heat currents of gases charged 

with carbon, such as curburetted hydrogen, are introduced into 

the pots through suitable openings fitted with the necessary tubes 

and stopcocks. The gas thus brought into contact with the 

superheated iron will convert it into steel. 

[Printed, Sd. See London Journal {Netot(m*s), vol. 13, ^. 138 ; Register of 
Arts and Sciences, vol. 4, p. 602 ; Engineers' and Mechanics' Encyclopedia^ 
vol. 1, p. 787.] 

A.D. 1825, May 14.— N« 5174. 

B ADAMS, John. — Exiracting metals from ores, and purifying 
metals. No Specification was enrolled. 

A.D. 1825, August 18.— N« 5244. 

TAYLOR, Philip. — Making iron. The invention consists in 

injecting carburetted hydrogen gas, pure or combined with other 

materials, into the blast furnace instead of atmospheric air. Stone 

coal may be thereoy used, when required, instead of bituminous 

coal and other fuel. 

[Printed, JW/. Soe Webster's Fat<»nt Cases, vol. 1, p. 577; Repertory of 
Art«»vol. 3 (third seriss), p. 260; London Journal (Newton's), voLlS, 

&SS1 : and Boater of Arts and Sdenoes, voL 1 (new series), p. 164. See 
o*. 1041,2776,4009.] 
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A.D. 1825, October 6.— N« 5259, 

MARTINEAU, John, and SMITH, Henry William.— 

Manufacture of steel. The invention consists in forming a kind 

of steel, called meteor steel, by alloys of twenty-four parts of zinc, 

and four parts of nickel, and one of silver. 

[Printed, Sd. See Bepertoiy of Arts, vol. 8 {third series), p. 206 ; London 
Journal (I^etoton*s)t vol. 12, p. 362 ; Benster of Arts and Sciences, voL 2 
(new senes), p. 76 ; and Engineers* and Mechanics' Encyclopedia^ v<d.l« 
p. 791.] 



A.D. 1825, October 13.— N« 5263. 

KIMBALL, Nathaniel. — Converting iron into steeL A cer- 
tain mixture is to be used instead of charcoal in alternate liters 
vnth. the iron to be converted by cementation. To make the whAxae, 
take ''sal ammonia 1 oz., borax 1 oz., alum 1 oz.,fine salt 1 quart;'' 
put them into an iron vessel, stir them, and heat to a red heat. 
When the mixture ceases to smoke let it cool, and pulverize it to 
dust. Afterwards take '^strong soot 4 quarts, pulverized burnt 
" leather 2 quarts, burnt horse hoof 2 gills, fine salt 1 pint, vinegar 
" 1 quart, urine 2 quarts j" boil the whole, and evaporate imtil a 
powder is left. It is then to be sifted fine, and mixed with the 
other compound first prepared, and the whole used in layers to 
convert iron into steel. The above quantities are sufficient for 
about a hundredweight of iron. 

[Printed, Sd, See Itepertoiy of Arts, vol. 6 (third series), p. 276 ;'and Lon- 
don Journal (Newton's), vol. 13, p. 141.] 



A.D. 1827, February 20.— N* 5467. 

JEFFERIES, William. — " Calcining or roasting and smelting 
" or extracting metals and semi-metals from various kinds of ores." 
The ores are pulverized so small as to pass through a sieve of eight 
or ten holes to the inch. They are then mixed with small or 
broken coal, and the mixture is put " into an ordinary coke oven," 
and " coked in the same manner as if coal alone were used." The 
charge is cooled, withdrawn, and broken up to a size proper for 
smelting ; it is put into the smelting furnace, and the fuel so coked 
.with the metal or semi-metal will be sufficient fuel for smelting, or 
more must be added, the proportions being ascertained by expe- 
rience. ITie coal is by this process coked and the ore roaste.d\^"^ 
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ont }i«it, brirl rriiiibined together in a more perfect opcrmtum, 
haviri(( fuel an^l labour. 

; Print«:«l, M. Ki^ lionilon Jrmrnail (.Vrtcfc/«'«), toL 1 {tffnmd teries\ pu 88t ; 
lU'\fiTUtrv of Art-t. vol. 5 (fAtrv/ «fri>«). p.tS7: Reirislcr oT Arte and 
h<'if:iH-«^. v'll. 2 fyf^ir Mffifi, p. fi'S; and £iifuicen* and MeclttiiieB' Sncy- 

HoffCfrfJia, vol. I, p. 75CJ 

A.I). 1827. April IS.— N- 5492. 

S( > M K RS, H K .v J A M I N. — *' Furnaces for smelting different kinds 
" of metal orcft and fllaj^gs. llie furnace is formed of the slag of 
** on with an iron i>an at the bottom, and two holes in the same 
" fur tappini^ the metal. The space round the furnace ia filled up 
** with Nla(( beat very hard/' and " the sides of the pan are filled np 
** level with slag/* and also the pan itself (which is slanted) in a 
similar manner. " A fire is then made of coke in the centre of the 
" furnace, and the slag laid round in a drcle, as it bums awajmore 
** slag is supplied, until, by incrustation,'' it forms the furnace, which 
it to be worked by blast through an aperture at the back. 

f Vrini*n\, .V/. Hoo Loiulon Journal {Newton's), vd. t {meond teriet), p, 24; 
ftiid llcKiMUfT of ArlM aiid Sciences, vol. S {new aeries), p. 16S.3 

A.D. 1828, January 2.— X« 5596. 

HO'l'FIKLl), Thomas. — '* Improvements in making iron, &c" 

" 'Hh; principle is for causing or obtaining a blast of atmospheric 

** air sufficient to smelt" pig iron "from ironstone." ''This blast 

** is produced by means of rarified air, gas flame, or heated air 

*' from an oven or fireplace, and is to be applied in or to a blast 

*' fu nmee, cupola, or air furnace." This is to be effected by means 

of tall chininies attached to the blast fiimace by flues in connexion 

with or without the common blast, llie heated air, gases, and 

lioinc iMiing driven out of the heating oven into the furnace. The 

Patent als^i claims the mi.xing of salt or other substance containing^ 

soda in the blast furnace. 

f Vr\\\U*A, Hd. Hen Wobstor's Patent Cases, vol. 1, p. 274 ; Itepertoiy of ArtR, 
vol. 18 (netn series), p. 179 ; and London Journal {Netotons), voL 7 
{second series), p. 60. See Nos. 606, 769, 1041.] 

A.D. 1828, Februaiy 21.— N« 5621. 

BRUNTON, William. — " Furnaces for the calcination, sublima- 
" tion, or evaporation of ores, metals, and other substances." 
The furnace b made circular, having the fireplace on one side and 
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the flue on the other, in the ordinary way. The floor or bottom is 
made circular, higher in the middle than at the edges, and is made 
to revolve, supported on a shaft or spindle which passes through 
its centre. It is somewhat less in diameter than the inside of the 
furnace. The roof of the furnace is a flat arch, and in the middle 
a hole is left, into which is fixed a hopper over the centre of the 
revolving bottom. The ore to be calcined is fed to the furnace by 
the hopper. On the side of the furnace next to the flue, and 
farthest £rom the fire, are flxed '* a succession of pieces of metal 
called scrapers," fixed obliquely, so that as the ores fall upon the 
centre of the revolving bottom they are gradually scraped from 
the centre towards the circumference as the bottom turns round, 
and fall through a hole into a tub or receptacle, by which means 
all the ore is subjected gradually to the action of the iiie. The 
spindle or shaft of the revolnng bottom passes up through the 
centre of the hopper, and has cross bars fixed upon it, whidi stir 
up the ores in the feeding hopper. The revolving bottom is driven 
by any suitable means, and its velocity will depend upon the 
degree of heat required in the operation. In order to prevent the 
air from entering between the revolving bottom and the furnace 
the spindle may work through a hole made air-tight, or an iron 
ring or hoop, nine inches broad, is fi&stened to the bottom, and 
revolves in a trough of sand formed in the brickwork of the 
furnace. Particulars are g^ven, showing how the bottom is to be 
made of radiating arms of iron, fastened to the iron spindle, and 
supporting a layer of brickwork, and how the spindle is supported 
in cast-iron sockets, &c. 

[Printed, 4d. See Rew^rtory of Arts, vol. 8 (thiini ««•»*?*), pp.139, 577 j 
and London Journal \Newton*8), vol. 3 {second teries), p. 320.J 



A.D. 1828, September 11.— N« 5701. 

NEILSON, James Beaumont. — *' Improved application of air 
" to produce heat in fires, forges, and furnaces, where bellows or 
'' other blowing apparatus are required." 

The blast may be produced by the ordinary blowing ap- 
paratus, but, before conducting it to the furnace, it is heated 
in a closed " air vessel or receptacle " "to a considerable 
'' temperature." No specific degree is claimed. '' A red heat» 
" or nearly so," will be beneficial, th<m%\i %o Va^ ^ \k?ks^ 
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rature is not absolutely necessary. The air vessel or receptacle 
may be of iron or other suitable material, and the size must 
depend on the blast and heat required. For an ordinary smith's 
fire, dimensions of " 1,200 cubic inches will be proper;" for a 
cupola fire, of the usual size for cast-iron founders, " 10,000 cubic 
" inches will be of a proper size." For the larger operations, such 
as those of blast furnaces, larger air vessels are employed. " The 
** form or shape of the vessel or receptacle is immaterial to the 
*' effect, and may be adapted to the local circumstances or situa« 
" tion." The air vessel may generally be heated " by a fire 
" distinct from the fire to be affected by the blast." " The man- 
" ner of applying the heat to the air vessel is however immaterial 
** to the effect, if it be kept at a proper temperature." 

[Printed, 8<f. See Webster's Patent Cases, vol. 1, p. 273 et seq. ; Meeson and. 




vol. s, p. sui ; ana ij<ng;ineers ana mecnanics' isncyciopteaia, vol. l, p. 764. 
This Patent was the subject of protracted litigation, but was finally esta- 
blished. See supra, No. 5596.] 

A.D. 1829, March SO.—N^ 5779. 

LAMBERT, Josias. — Making iron. The invention consists in 
the application of two parts salt and one of potash, in the blast^ or 
refinery, or puddling, or balling furnaces. The mixture being 
applied to iron of inferior quality at a high degree of heat, is stated 
greatly to improve it. 

[Printed, 8<2. See Repertory of Arts, vol. 8 {third series), p. 658. See 
No. 505, also No. 5793 infra.] 



A.D. 1830, February 4.— N" 5893. 

LAMBERT, Josias. — Making iron. The invention consists in 
the use of a mixture of salt, potash, and lime, or a mixture of salt 
saltpetre, and lime, in the smelting, or puddhng, or balling pro- 
cesses, in all or any of them. The proportions reconmiended by 
preference are two parts salt, one of potash, and two of lime, for 
the first mixture, to be used when the iron is of red short quality, 
and for the second mixture, two parts salt, one and a half saltpetre, 
and two parts lime» to be used when the iron is found to be 
** cold short." The mixture may be introduced in the furnaces 
at regular intervals, or combined with every change of materials. 
The mixtures are used in proportions \'arying according to the 
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qualities of the iron. The following are recommended : — In the 
blast furnace 25 lbs. to the ton of iron, in the refinery 20 lbs. to a 
ton of iron, in puddhng 18 lbs. to the ton, in the baUing furnace 
18 to 30 lbs. per ton of iron. 

[Printed, Sd. See Repertory of Arts, vol. 9 (third series), p. 282; London 
Journal {Newton^s), vol. 5 (second series), p. 276; Bemster of Arts and 
Sciences, vol. 5 (new series),}?. 2] and Engineers and Mechanics' Ency- 
clopaedia, vol. 1, p. 771.] 



A.D. 1831, December 22.— N<» 6207. 

DAWES, John Samuel. — Manufacture of iron. The inven- 
tion consists in introducing, at the lower part of a blast furnace, 
charcoal or other fuel mixed with suitable fluxes, during the ope- 
ration of smelting, in addition to the usual method of charging, at 
the top or tunnel head. This introduction of the charcoal or fuel 
is efiPected by means of conical tubes fitted to the top and pro-; 
jecting (at the lower end) a httle beyond the mouth of the blasi; 
pipes 5 the fuel and materials being thrown down the pipes ar© 
driven into the furnace with the blast. 

[Printed, 3d. See Repertory of Arts, vol. 14 (third series), p. 11 ; London 
Journal (Newton's), vol. 1 (conjoined series), p. 2^ ; and JR«gister of Arts 
and Sciences, vol. 7 (new series), p. 197.] 



A. D. 1832, January I?.— N« 6211. 

TEAGUE, Moses. — Making and smelting pig iron. The patentee 
proposed to turn to account the flame and heated gases usually 
discharged from a furnace or cupola into the open air, by causing 
them to act upon ores or minerals, and so heating them partially 
before introducing them into the furnace or cupola, thereby saving 
time and fuel. This object is to be efiPected by erecting one or 
more ovens, stoves, or other buildings near the top or tunnel head 
of the furnace. In these are deposited the ores or mine to be 
heated, and the flames or heated gases from the furnace or cupola 
are directed into them, by employing dampers, flues, or other suitable 
means. A full description, with Drawings, is given of the furnace 
and heating ovens of the patentee. 

[Printed, Sd. See Repertory of Arts, vol. 14 (third series), p. 1 ; London 
Journal (Newton's)^ vol. 3 (conjoined series), p. 26; Mechanics' Magazine, 
vol. 20, p. 209; Rcfrister of Arts and Sciences, vol. 7 (new series), p. 169, 
and Engineers and ilcchanics' Bncyclopoedia, vol.l,p. 765. See Patent 164a,l 



MANlTACrniE OF IRON AND STEEL. 



A.D. 1832. September /.— N" 6209, 
HORTON, Daniel, end HORTON, Geohcf. — " Improved 
puddling furnate." The invent itm consista in applying to the old 
puddling furnacea eeilain additions claimed as new, viz. hollow 
vessels or cases forming (he ends and sides of the loii'er part of 
the puddling furnace, alloiving air or water to circidaf e in contact 
(vith the inside casing of the puddling furnace, the ohject being to 
enable a very high degree of heat to be used in the puddling ftir- 
nace without its being destroyed, Ihe injurious effects being pre- 
vented by the circulation nf ^r or water carrying off the superfluous 
heat. The use of this puddlinp furnace (which is fully described 
with Drawings) enables the refininK process to be disjiensed with. 
On the bottom and sides of the furnace are strewed slag and 
cinder to the dejith of about an inch or an inch and a half lliese 
are melted, and form a bottom, on wliich are placed broken pig 
iioii and i byweightof cindcrand slag. The whole is then "raised 
" to a higher d^ree of terojierature than ia usual in puddling 
" refined iron, which viQ cause the jiig iron to boil," " during 
" which operation the same is to he well stirred " by the puddler 
" until the raalleabie iron ia disengaged from the cinder." The 
heat, if necessary, ia then to be damjied off. The iron ia to bo 
balled, and the puddling comjjlefed in the ordinary way; and 
when the balls are withdrawn, the fluid cinder ia run out, and a 
ft«sli chuge is put in. Malleable ii'on is thus produced direct 
bom the pig. 

[Prinlwl, IB. IM. BeoRejuTtoryorArts.vol.lO jtti"rds*rjes). p.MIi Lon- 
don Journal (JVnrtoB'B). vnl. in (eonjmiud terteui, p. SUS ; anJ Engiuecn 
And UecbitnicB' Bncycloprndii, tdL 1, p. 777.] 



A.D. 1832, September 8.— N° 6300. 
JONES, George, FOSTER, James, BARKER, John, JONES, 
JoHK.^ — Making malleable iron, llie patenteea claim as theii 
taking iron, while in a liquid melted state, from the blast 
furnace (in ladles or otherwise), introducing it into the puddling 
furnace, puddling it, and ao converting it into malleable iron with- 
oiit remelting. 

y of AtIb, vol. Ifl (thirJ aeries), p. S05 ; London 
U (conjoined MrlM). p. 85S. See Xo. HWiJ 




« 
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A.D. 1833, January 29.— N« 6374. 

DAWES, John Samuel. — Manufacture of iron. "My im- 
provements consist in producing malleable iron from iron slag 
or cinders, or other oxides of iron, by mixing with such oxides 
coal, charcoal, or other substances having greater affinity for 
oxygen than iron has, and submitting the same to heat in a 
reverberatory or other furnace, and continuing such process until 

" decomposition be effected. In witness, &c." 

[Printed, Zd, Sco Loudon Jotimal (Newton^s)^ vol. 3 {fionjoined aeries) ^ 
p. l-IS.] 



A.D. 1833, January 31.— No. 6379. 

GUEST, JosiAH John. — Reducing iron ore to finers' metal. 
The invention consists in affixing to the blast furnace an iron shoot 
or channel, and running the molten metal from the blast furnace 
direct into the refinery furnace (which is placed near thereto), 
where the iron is acted upon by a blast in the usual way, and i| 
converted into finers' metal without being remdted. 

[Printed. Zd. See B«pertory of Arts, toI. 16 {third series)^ p. 346; Loudoa 
Journal {Netcton's), vol. 3 {conjoined «erie«), p. 209. See Patents, Noe. 1480, 



A.D. 1835, May 13.— N- 6837, 

SCHAFHAUl'L, Charles. — Manufacturing malleable iron. 
The Specification of this Patent appears to have been stolen. From 
the references given below, it seems that the invention consisted in 
the use of black oxide of manganese l^lbs., common salt, well 
dned, 3|lbs. potters' clay (well washed) lOoz. The ingredients are 
well mixed and ground fine, and fused with about 3^ cwt. of pig 
iron in the boiling oven. The colour of the flames will indicate 
the progress of the fusion. The mixtmre being by preference in- 
troduced in three portions, the result will be good soft iron. To 
produce a harder iron, three or four shovelfuls of roller refuse and 
cinder from balling fiimaoe are added, and only half the quantity 
of manganese employed. Less quantities of manganese, and more 
of refuse and slag, will produce a harder iron. 

[See Repertory of Arta, ▼ol. 4 {new »ei iee)^ p. 834; and LondoxL JouxtAL 
{NewCon*t), vol. 7 {conjoined sjries) p. 341.1 
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A.D. 1835, October 8.— N° 6901. 
DEVAUX, Charlbb Pierrc. — Smelting- ironBtone or iron ore. 
The improvements relate to apparatus placed between the bloivinj^ 
machine and the furnace, wherelij the blast of air is driven among 
and heated by a fire enclosed in the aaid apparatus ; the compressed 
blast is thus earned forward, heated, and miiedwith gaseous flame, 
and is blown into the blast furmice, produdng a saving and im- 
provement. 

The Specification and drawings particularly describe the apparatus 
and process. 

[Feinted, Id. See 'Webater'B Patent Cssea, Toll, p. 2761 uulBfTiertorr or 
Arts, tdL G (iww «<rua), p.Si'Ki ftIw)Pil«nts, NoB.lW, 69Sa, l!7D1J, 

A.D. 1836, October 22.— N" 6im. 
MUSHET, David.— Mamifactimng bar iron or malleable iron. 
The Specification commences by giving a detailed account of 
the refinery and puddhng processes, and the terms employed 
therein, and of the different (jtiaUties of mat iron. It then 
proceeds to describe the improvements patented, which coiwiat 
in mixing finely-powdered iron ores of rich qualities with the 
iron while being puddled in the puddling furnace. Sometimes 
powdered charcoal is mixed with the powdered iron ores. The 
mixture is added in small doses, and promotes the fermentation 
of the iron, and causes it sooner to be "brought to nature." It 
also enables crude iron to be used without being refined, and pro- 
duces a bar of improved quahty and greater weight than the 
old processes. A charge of about 450 pounds of crude pig iron vary- 
ing iij quality from bright grey and mottled to white according to 
(arcumstancea and the judgment of the manufacturer (No. 2 
grej-ironfoundrymetal will produce excellent bar iron) ia employed; 
when it begins to melt, and is flt to be stirred by the puddler, 
a duEc of about two pounds of powdered ore iir oce and charcoal 
is E]>riLikled on the iiun, and well stirred up with it. The doses are 
gradually repeated as they are abaorbed, until about forty pounds 
of powdered ore (or one eleventh by weight of the charge of crude 
|ng iron) have been sprinkled on the fermenting iron. The puddling 
process IS carried on meanwhile in the usual way. If choi- 
Ooal is mixed with the powdered ore, it should be wetted. By 
Hiis •Tocess ahoat t«-enty hundredweight of puddled bars are 
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produced from twentjr-one and a half hundredweight of crude pig 
iron of as good quaUty as would he ohtidned from ordinary 
refined metal. If refined medal or '^ plate " he used instead of 
crude pig iron, to a charge of 450 pounds about twenty-five 
pounds of powdered ore should he used, and twenty hundred- 
weight of puddled bars are produced from twenty and three qualr- 
ters hundredweight of refined metal or plate. Other proportions 
and particulars are given according to the quaUty of the materials 
employed. 

[Printed, ed,' See Biepertory of Arts, vol. 8 (new series), p. 91 ; and London 
Journal {Netoton's), vol. 9 (conjoined series), p. 164.] 



A.D. 1835, December 9.— N« 6948. 

DAWES, John Samubl. — Manufacture of iron, &c. The 
improvements '^consist in applying to the blast or smelting 
" furnace, in addition to the atmospheric air, pure hydrogen gas, 
** or the hydrogen obtained by the decomposition of water." The 
gas is introduced either mixed with the air, or ^'by separate 
tweers." The water is decomposed by passing it " in a state of 
steam through iron pipes " or other closed vessels " heated to a 
red heat, containing coke, cinders," or other refuse. The oxygen 
entering *' into other combinations leaves the hydrogen free," and 
the latter " may be pressed through water or hme water into a regu- 
lator," and so " separate carbonic acid," and be forced into the 
furnace, or other mechanical means may be employed for ii^ecting 
it. Cyanogen is formed within the furnace, and, in union witti 
potassium, by introducing a pipe near the tweers it is to be drawn 
off and collected. 

[I:'rinted, 3d, See London Journal {Newton*s), vol. 14 (conjoined series), 
p. 161.3 



A.D. 1836, June 13.— N^ 7117. 

SCHAFHAUTL, Charles.— "Apparatus for puddling iron." 
The Specification and drawings describe an apparatus for work- 
ing the stirring tool, and giving it the necessary longitudinal and 
tnuuverse motions in the puddUng process. 

([Printed, 9d. See London Journal (Newton's), vol. 14 (conjoined series]^ 
p. 82.] 
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A.D. 183C, July 4.-N'' 7142. 



4 



HAWKINS, John Isaac. — MBnufacturing iron and steel. 
The invention CDnsiata in taking iron ore in iu routed state called 
" burnt mine," and subjecting it to the chemical proceas of 
cementation, " according to and in imitation of certain testing: 
" aamplea, to be obtmned as herein-after particularly described." 
The roosted ore is broken in lumps of three or four pounds weight, 
and each lump is enveloped us rotich aa procticnble in pulverized 
charcoal, in a close vessel, and subjected to the process of cementa- 
tion. Seventeen circumstances are minutely described as requiring 
the attentdon of the manufacturer. The testing samples are 
obtained by melting twenty samples, each of about twenty pounds 
of ore, ei'cry lump of ore being well surrounded by charcoal, in 
twenty different pots, and subjecting each pot to a high degree of 
heat lor a different period of time, the first for eighty hours, the 
second for seventy-six hours, the third for aevcnty-two hem's, &c. 
Special and minute directions are given as to the mode of proceed- 
ing for obtaining a sample from each pot, and as to the way ia 
which the samples are to be used in guiding the manu&cture on a 
large scale. 



I [Printed, 4i/. See BepM-bn7DrArta,vot.8 (nrw(m'«).p.2£e; andLoadon 
. Journal [XewtM'i), voLl* {amjoinfd itriti), p. to.) 
Lw 



A.D. 183G, September 23,— N" 719^. 
AWKINS, John Isaac— "An improvement in the blowing 
|i pipe of blast furnaces and forges." The mouth of the blowing 
"iripe is to Ijeso constructed as to deliverlhe hkst "in thin sheets" 
(instead of in a dense stream), so that the blast may possess 
" great surfiice in proportion to its hulk," and " imjiart its oxygen 
" immediately to a large quantity of the ignited fuel," and also 
avoid the "chilling effect" jiroduced by a thick dense blast. 
This object ia effected in various ways, as bj making the mouth 
of the blowing pipe bell-shaped, and inserting in it a moveabla 
conical piece, whose axis is concentric with that of the Uowiog 
pipe. The annular aperture left between the conical piece and the 
bell mouth delivers the blast in a thin circular sheet, thinner or 
thicker according to the adjustment of the conical piece. Again, 
■ blowing pipe may terminate in two or more branches, each 
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having a long narrow orifice like a slit. Sometimes five or morQ 

mouthpieces with circular orifices are used. 

[Printed, 9d, See Eepertory of Arts, voL 8 (new series), p. 109 ; aud London 
Journal (Newton* s),Y6Lll{coj^oined series), p. 102.J 



A.p. 1836, September 28.— N« 7195. 

CRANE, George. — "An improvement in the manufacture of 
** iron." This Patent is for the combined use of the hot blast and 
anthracite coal in the manufacture of iron. The Specification does not 
claim any particular mode of user, but describes the ordinary mode 
found beneficial. It states that the iron produced by the hot blast 
and anthracite coal will be of improved quahty, " resembling iron 
" obtained by the aid of vegetable charcoal." The blast is recom- 
mended to be of about 600° of heat, and the charge is of " 3 cwt, 
** of anthracite coal " to " 5 cwt. of calcined argillaceous ironstone 
** with a proper quantity of flux." The anthracite may be coked, 
but this is not necessary. In order that the hot blast should act 
unimpeded, anthracite or stone coal is used of such a size that it 
will not pass through an inch mesh sieve ; but if the blast be of a 
pressure of two pounds and upwards on the square inch this 
precaution of only using large pieces is unnecessary. The claim is 
for " the application of anthracite or stone coal and culm with the 
** using of hot-air blast in the smelting and manufacture of iron 
*' from ironstone, mine, or ore." 

[Printed, Sd, Beferred to in Webster's Patent Cases, in the trial of 
Crane «. Price, vohl, p. 375 et seq. ; Manning and Granger, vol. 4, p. 580. 
See Bepertory of Arts, vol. 9, p. 52 (new series), also vol. 18 ; London 
Joamal (A>ioA>i»>), vol. 11 (conjoined series), p. 344, fuid vols. 15, 16, 20 ; 
and Mechanics' Magazine. voL 36, pp. 109 and 494.] 



A.D. 1837, January 11.— N" 7272. 

ADCOCK, Henry. — Improved furnace. " Instead of employing 
*' artificial blasts," the patentee proposes to employ the natural 
pressure of the atmosphere, or the difference between the density 
of heated air in the chimney and that of air at the mouth of the 
fumaoe. This is done by making the interior of the furnace '^ of 
''the fbrm of an inverted cone, Uke unto a limekiln." ''The 
** smallest part of the cone, or the bottom of the furnace, is con- 
^ neoted l^ a flue with a chimney. At the bottom of the cone 
% hxXkm space or chamber is made for the reception of the melted 



€( 
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metal or scoria. The dam and copping hole are made as in 
ordinary practice. 
[Printed, 3d.] 

A.D. 1837, May 6.— N^ 7380. 

FREEMAN, Joseph. — Improved rolls for rolling bars, &c» 
The improvement consists in making provision against the wearing 
away of the rolls or collars, by so constructing them that '* the 
working surfaces thereof may with facility be so relatively set up 
to each other, as they become worn, that they may continue to 
produce bars or rails of unvarying guage." The Specification 
and drawings show how the rolls may be removed, altered, and 
readjusted. 

p?rinted, 1*. See Eepertory of Arts, vol. 9 {new series), p. 90.] 

A.D. 1837, October 20.— N- 7448. 

DUCLOS, Edward Francis Joseph. — Manufacturing iron. 
The invention consists in combining with *' cast iron and its 
** sconse, while they are in a state of fusion," metallic chlorides 
(as of manganese and calcium), whose bases combine with the iron 
and slag, while the chlorine combines with the volatile impurities, 
such as sulphur, given ofip by the iron. Both of these combinations 
are ssdd to produce a beneficial effect upon the iron, and produce 
an alloy equal to malleable charcoal iron. The Specification and 
drawings describe a refinery furnace having a crucible. About 
30 cwt. of cast iron are introduced into the furnace when it is at 
a white heat, and immediately afterwards 336 lbs. of dry chloride 
of manganese, and 6} lbs. of bichloride of calcium or *' bleaching 
*' powder," are put into the crucible. Over the mixture is put a 
layer of wood charcoal two or three inches thick, and over that a 
layer of scoria, of like thickness, mixed with sufficient quicklime 
to combine with the free silica contained in the scoria. The 
whole is then melted, and the surface of the metal is again covered 
with wood charcoal. " The usual tools for working the metal are 
^* then introduced," and during the working portions weighing 
ten pounds each of the chloride of manganese and bichloride of 
calcium, are thrown in at intervals. The surfeu^ is to be kept 
covered with charcoal, and in half an hour the refined metal may 
be run out. It is then puddled, and during that process the 
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chlorides must be added at intervals in proportions of about 1 per 
eent. of the weight of the metal. The bridge of the puddling 
furnace is made double, and the space between is filled up with 
wood charcoal. When the slag has been run out, and l^e metal 
brought to nature, in order to free it from all siliceous impurities 
it is submitted to the action of a charcoal fire. 

[Printed, 6d, See London Journal (yewton*8)t vol. 12 {conjoined MriwK 
p. 846.] 



A.D. 1837, December 4.— N« 7496. 

BOOKER, Thomas William. — " Preparing iron to be coated 
with tin and other metals." The Specification and drawings 
describe an improved mode of preparing iron by " pickling " it in 
diluted acid. 

[Printed, Qd, See Eepertory of Arts, vol. 10 (tieiD series), p. 80.] 

A.D. 1837, December 9.— N° 7602. 

MILLS, Samuel. — " Machinery for rolling metals." The Speci- 
fication and drawings describe rollers of which parts of the 
working surfaces are removed, so that the workman can regulate 
the degree of roUing, and deliver metal of a taper shape. 
[Printed, Sd. See BcperiKjry of, Ari;s, vol. 10 (new series), p. 96.] 

A.D. 1837, December 19.— N« 7618. 

CLAY, William Neale. — Manufacture of iron. The invention 
relates to the working of the rich red iron ores, such as the Lan- 
cashire and Cumberland red ores. The ores are broken small to 
the size of walnuts, and with 100 parts by weight of this broken 
ore are mixed twenty parts of dry coal ashes, or cinders of coke, 
or charcoal broken small to pass through a half-inch sieve. This 
mixture is put in retorts by preference of a D shape seven feet long^ 
eighteen inches high, and two feet wide, made of fire-bricks or 
iron, or other suitable material. The retorts are by preference fixed 
in a chamber at the end of a puddling or other furnace, so that the 
heat of the furnace may be advantageously employed in heating 
the retorts, or they may be heated in any otiher convenient manner. 
One end of each retort is stopped by a door, like a gas retort, so 
that the charge may, when ready, be withdrawn, and another 

D 
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immediirte^y supplied. (Thifl is said to be an important feature in 
the invention.) Tubes to cany off the vi^Murs connect the 
retorts with a cfaimneTy or take the vapours wherever it is found 
desirable to conduct them. The retorts are filled with the mixture 
above specified up to the line at which they are heated by the flues 
or otherwise ; two or three shovels full of cindar or charcoal are 
filled in eadi, the door is closed, and the retort heated for about 
twelve hours or more. The operation is ascertained to be completed 
by withdrawing one of the pieces of ore and filing it ; if it be 
found to be in a metallic condition it is completed. If the iron is 
to be converted into malleable iron, it is then to be '' immediately 
'' conveyed into a puddling or boiling furnace, and if the product 
** be not in a generally metallic state, five per cent, of small an- 
" thracite coal, or other carbonaceous matmal, is to be put into 
** the balling furnace with it." The iron so prepared will readily 
come to nature, and may be worked up in the usual way. Instead 
of retorts, other apparatus such as a conical limekiln may be 
employed, of which particulars are given in the Specification. If 
cast iron is intended to be made, thirty parts by weight of the 
carbonaceous matter must be added to 100 parts of the broken rich 
red ores, and the charge must be heated in the retorts for a period 
half as long again, instead of the twelve hours necessary in the 
former case. 

[Printed, Iftd. See Repertory of Arts, vol. 10 {new series), p. 339; and 
Loudon Journal (Newton's) » vol. 10 (conjoined setnes), p. 291.] 



A.D. 1838, February 24.— N° 7678. 

IVISON, Michael. — Improved method of consuming smoke and 
applying air heated or cold to fmmaces. 

1st. To cause ihe smoke to be consumed in the furnace, a jet of 
steam is directed from a pipe down upon and among the burning fuel. 

2nd. The air for the blast is to be applied either hot or cold^ 
mixed with steam, and when required to be heated the air is 
heated by hot water or steam, instead of being subjected to the 
direct action of fire. 

[Printed, 8<f. See London Journal (New fan's), vol. 13 (conjoined series), 

S. 141 ; Meclianics' MaKasnne, vol. 29, p. 403 ; vol.30, p. 34 ; vol. 1, pp. 844k 
77. See Patent, No. 1041.] 
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AJ). 1S38, April 24,~N* #623. 

SMITH, Samuki. Wagstaff. — Improrements in i«ipoJitiii|i^ 
heat in smehing fumioes or gta retorts, llie Spedfiotttioa and 
drawings descnbe an mffptaUa for ghring a adf-rosulatiiig action 
to the bhtfit by means of Talves, by bringing into actioa ^thor th« 
farce of the air as it passes into tiie fiiraace, or the pressure pro- 
daeed by raising its temperature whoi hot blast is used. The 
heat of gas retorts is in a similar manner regulated by the tem- 
perature thereof acting on suitable apparatus as a damper in the 
flue or diimney. 

[Printed, 9d, See London Journal (Xewiom't), roLSl, (coi^'tNM^d seriei), 
P.S41.3 

A.D. 1838, May a— N« 7630. 

BERRY, MiLES.—Process of alioying metals by cementation. 

llie object of the invention is to preserve copper, iron, and other 

metals from the efiPect of oxydation. For iron 2 parts of sine and 

3 parts of copper are melted in a crucible ; into this alloy the iron 

is plunged, and if bulky it should be heated. To exclude the 

atmosphere the bath of zinc and copper is covered with a layer of 

sal ammoniac or rosin, or borate of soda ; or the iron may be first 

dipped in a boiling solution of sal ammoniac, and then immersed 

in the bath of alloy. The iron thus prepared is covered with a 

layer of charcoal powder, and exposed to a strong red heat until 

the fumes of zinc begin to abate. The iron is then withdrawn 

from the furnace still covered with charcoal, and is plunged into 

water, or allowed to cool slowly. Or the alloy above mentioned 

may be sufiPered to cool, and when cool it is pulverized in a mortar. 

The iron is smeared with grease, or wet with water, and then 

plunged in the powdered alloy ; it is then covered with charcoal 

and operated on as above described. Or the iron may be dipped 

in a solution of sulphate of copper, and when covered with 

precipitate it is plastered with potters' clay and water, then covered 

with a layer of zinc and borate of soda, and heated with charcoal, 

as above described. Instead of pulverized zinc calamine may 

be used. 

[Printed, 3d. See London Journal {Neioton*8), vol. 16 {conjoined mWm), 
p. 91.J 

d2 
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A.D. 1838, June 2.—N*' 7666. 

HARDY^ James. — Rolling and making shafts, rails, tires, &c. of 
iron. 

1st. The patentee's invention for making axletrees (Patent 6807 
for rolling segmental hars so as to form an axle) is to be applied to 
other articles, square and polygonal shafts, railway rails, and tires. 

2nd. Longitudinal bars of steel are introduced into the masses 
of metal and welded with the iron. 

3rd. The rollers, instead of rolling all one way, are made to 
reverse their motion, so that the bars are rolled equally in both 
directions. 

[Printed, 7d. See London Journal {Newton's), vol. 14 (conjoined series), 

ip. 187; Practical Mechanics' Journal, vol. 2, p. 201. For James 
Hardy's Axle Patent, No. 6S07, see London Journal {Netoton's), voL 7 
conjoined series), p. 168; Mechanics' Masaaine, vol. 42, p. 80. This 
*atent was prolonged for five years, see Moore's Privy Council Cases, 
voL 6, p. 441.] 



A.D. 1838, June 18.— N^ 7693. 

GOSSAGE, William.— Manufactiiring iron. A cheap material 
is used as a substitute for " hammer slag " in puddhng pig or 
crude iron. Argillaceous ironstones calcined and powdered small 
are introduced into the puddling furnace with the pig iron either 
alone or mixed with powdered Ume, quickhme, or carbonate of 
lime. ITie proportions required vary according to the quahties 
of the ores, about 450 lbs. of pig iron, 30 lbs. of calcined iron ore, 
and 5 lbs. of slaked Hme are beneficial proportions. If the cinder 
does not separate easily, more lime should be used, and if the 
metal does not sufficiently " boil up," more powdered ironstone 
should be added. Also instead of cast iron for the bottoms or 
soles of puddling furnaces, grit stones or other fire-resisting stones 
slightly hollowed to receive the charge, are preferred and claimed. 

[[Printed, 4d. See London Journal Newton* s), vol. 15 {conjoined series), 
p. 445 ; vol. 17, p. 329 ; also Patent, No. 6908.] 



A,D. 1838, June 26.— N^ 7704. 

DOWLING, Thomas. — Preparing metals to prevent oxydation. 
No Specification was enrolled. 
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A.D. 1838, July 10.— N^ 7727. 

BARNETT, William.— Manufacture of iron. The patentee 

claims the use of carhuretted hydrogen gas or coal tar in smelting 

furnaces. He describes several modes of introducing the gas or 

coal tar, alone, or simultaneously with an air blast. 

[Printed, 4d. See London Journal {Newton's), vol. 13 {conjoined series), 
p. 272 ; also Patent, No. 6244.] 

A.D. 1838, August 3.— N« 7762. 

BOURJOT, Charles. — Manu&cturing iron. The object of the 

invention is to produce iron that may be cast and moulded, and yet 

have the valuable properties of malleable iron. This is proposed 

to be e£Pected by taking raw cast metal and fusing it in fire- 

Tesisting vessels or cases, with a mixture of oxide of manganese 

C or any other metal which cannot be reduced to the metallic 

" state by heat ") and charcoal, in alternate layers, one layer of 

metal to one of the mixture. If earthen vessels be used they are 

placed in an oven like a potter's oven, so as to fill it, and are kept 

at a red heat for two or three days ; they are then left to cool for 

two or three days. The vessels are then withdrawn, and their 

contents will be converted into malleable iron, capable of receiving 

a high polish. A particular kind of oven or furnace is also 

described as suitable for the process. The iron so obtained is said 

to be suitable for all work where forged iron is used, and as a 

substitute for bronze in all castings. 

[Printed, Zd. See London Journal {Newton's), yoL 14 {conjoined series), 
p. 16. As to use of Manganese, see Patents. Nos. 2363, 3097, 43d7, 6837, 

7448.] 

A.D. 1838, August 21.— N« 7778. 

BRADLEY, Richard, BARROWS, William, HALL, Joseph. 

— Making iron. The invention consists in the use of " tap 

cinder " obtained from puddling crude iron, instead of the cinder 

obtained from puddling refined iron, as a protection for the 

bottoms and sides of puddling furnaces. Tap cinder is a cheaper 

substitute. It is prepared by breaking it in pieces about six inches 

in diameter, and roasting it gradually for about eight days in a 

kiln like a brick-kiln,- which is fully described in the Specification 

and drawings. 

[Printed, 9d. See Repertory of Arts, vol. 11 {new series), p. 149 ; and 
London Journal {Newton" s), vol.21 (c(m30t1Wol«e^pie%^,^»^lAa»^i 
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A.D. 1838, October 11.— N» 7828. 

SANDERSON, Charles. — Smelting iron ores. In the process 
described in the Specification the ores, after being roasted, are 
placed in a furnace and subjected to as much heat as will melt the' 
earthy particles without melting the metallic part of the ores. 
Proper fluxes are to be used, and charcoal or coke, and the scoria 
or slag is run off as soon as the earthy parts are reduced to a fluid 
state, leaving the iron behind in a pasty state, of greater or less con- 
sistency, according to the degree of heat applied. The iron is thus 
never in a complete state of fusion, and the scoria is separated at 
the lowest possible degree of heat, thereby avoiding the necessity 
of large furnaces and expensive blowing apparatus. The iron 
when thus separated from the scoria in a pasty mass, is to be 
removed by tongs, or in any other convenient manner. Various 
modifications of apparatus may be used. The Specification and 
drawings describe two furnaces, one a preparing furnace, and the 
other a receiving furnace, as being specially suitable. The iron, so 
prepared, may be made into malleable iron, or melted and cast into 
pigs. 

[Printed, lOd. See London Journal {Xetot<m'8),\ohVl {conjoined serUa), 
p. 816.] 

A.D. 1838, December 1.— N« 7888, 

PLAYER, John. — Furnaces and fireplaces for consuming an- 
thracite coal and other fuel, &c. The Specification and drawings 
describe, — 

Ist. A fireplace for a steam boiler, where the anthracite, in a 
heated state, is supplied through a feeding chamber passing 
through the boiler, so that the fuel is heated before it is supplied 
to the fire. 

2nd. A feeding chamber for heating the anthracite is attached 
to a smith's hearth. 

3rd. A cupola having an enlarged top, which operates "as a 
calciner *' to the furnace, the fuel and ores being therein heated 
before they are introduced into the furnace. 

4th. A feeding chamber for heating anthracite attached to a 
refinery furnace. 

[Print«d, 1*, Irf. Sec Repertory of Arts, vol. 12 {new serUs),jp. 201; Lon- 
don Journal (N0mton*9), voL21 {eot^oined series), p.856.J 
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A. D. 1839, April 3.— N° 8020. 

PATTINSON, Hugh Lee, and LOSH, William Septimus. 

' — Reducing metal ores. The invention relates solely to reducing 

ores of lead and antimony. 
[Printed, 3d.] 

A.D. 1839, April 5.— N° 8021. 

HEATH, JosiAH Marshall. — " Improvements in the manufac- 
ture of iron and steel.'' This Patent has heen the subject of 
ten legal judgments, and been contested in every Superior Court 
in the country. The gist of the invention lay in the discovery, 
by Mr. Heath, of a method of employing oxide of manganese 
in the manufEUjture of iron and steel beneficially, and with the 
certainty of controlling its powerful pernicious properties by the 
counteracting influence of carbon exposed to it in the requisite 
proportions. The Specification describes and claims the invention 
under four heads. 

1st. The extraction from "pure native oxides and carbonates of 
iron " of pure cast iron without the inten'ention of flux or the 
production of cinder. 

2nd. Formation of cast steel by fusing the said pure cast iron 
with malleable iron or metallic oxides in such proportions as to 
decarbiurate the iron to a certain degree, and by completing the 
decarbiuration in a suitable cementing furnace. 

3rd. The use of a certain portion of oxide of manganese in the 
process of converting cast iron into malleable iron by puddling. 

4th. The employment of carburet of manganese in preparing an 
improved cast steel. 

Under the first head the operation of producing pure cast iron 
is described. A blast furnace is filled with coke, charcoal, or other 
equivalent fuel, and thoroughly ignited. The furnace is then first 
charged with twenty pounds of the piu-e ore to 100 pounds of fuel 
Other charges are added at inten^als, and the proportions of the 
ore are gradually increased at every charge until they amount to 
sixty-five or seventy pounds of ore to 100 pounds of fuel. The 
ore is to be broken small to the size of peas, and will produce 
about fifty pounds of pure pig iron for every 100 pounds of fuel 
The metal should be run into iron moulds. The metal produced 
is pure carburet of iron. This is converted into steel of any 
requisite hardness, by melting it in a cupola, with coke free from 
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sulphur, or wood charcoal, using no more fuel than will just melt 
the iron, and hum away the carhon it contains to a considerahle 
degree. The carhon is further " neutralized or removed " hy add- 
ing scraps of metaUic iron, or oxides of iron, or of manganese, 
** taking care not to decarhurate the metal to such a degree as to 
** render it infusihle, hut to leave ahout as much carhon as exists 
" in cast steel." To produce a superior cast steel " sequioxide of 
" manganese or peroxide, which had heen previously ignited," 
should he employed. Sometimes oxides of chrome or iron are 
used. The steely metal so produced is run out into cast-iron 
moulds, and the ingots are " converted into steel of any requisite 
'* degree of mildness by a further process of decarhuration^" hy 
cementing it with peroxides of iron, or of manganese without 
charcoal in a cementing furnace, the period to which the metal is 
sulgected to the heat being proportional to the degree of mildness 
required. The quality of malleable iron is improved by introducing 
from one to five per cent, of pure oxide of manganese into the 
puddling furnace with the iron without mixing any other sub- 
stance with it. 

4thly. An improved quality of cast steel is formed " by intro- 
" ducing into the crucible bars of common blistered steel broken, 
" as usual, into fragments, or mixtiu^s of cast and malleable iron^ 
** or malleable iron and carbonaceous matter, along with from one 
" to 'three per cent, of their weight of carburet of manganese," 
and melting the charge, and pouring it into moulds in the usual 
manner. 

[Printed, 4<2. The duration of the Patent was prolonged, by an application 
to the Privy Council, for seven years. See for an account of the appli- 
cation for prolongation, and for reports of the ten various legal proceed- 
ings, Webster's P. C, vol. 2, p. 213 et seq. See also Repertory of Arts, 
vol. 16 {new series), p. 104; London Journal (Netoton's), vol. 15 (con- 
joined series), p. 221; also vols. 24, 26; Mechanics' Magazine, vol. 39, 
p. 868; vols. 42, 68; and other publi ations relating to Patents and 
legal reports. See Patents, Nos. 2363, 3097, 4397, 6837, 7448, 7762.] 

A.D. 1839, May 22.— N« 8072. 

JEFFERIES, William.-— Smelting copper and other ores. The 
Specification and drawings describe apparatus and processes 
specially applicable to copper, the ores being slowly roasted and 
soaked in alkali and water for several days. 

LPriuted, lOd.] 
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A.D. 1839, May 22.—N» 8074. 

VARDY, James.— Rollinfjr iron. The Specification and drawings 
describe rollers adapted for rolling bars so as to consist partly of 
a cylindrical, partly of angular, for the purpose of making screws 
and screw bolts. 

[Printed, 5d. See Inventors* Advocate, vol. 1, p. 2*4.] 



A.D. 1839, June 18.-.N« 8114. 

WRIGHT, John. — " Certain improvements in mixing or alloying 
iron or other metals for the purpose of increasing its strength, 
tenacity, and cohesion." The invention consists in a process of 
and apparatus for mixing iron with other metals, as copper and 
others, making it applicable for constructing links for chains and 
other uses. A Disclaimer was enrolled December 18, 1839, 
omittiiig in the title the words '' alloying " and " tenacity of co- 
heskm«" 

[Printed, 6d. Bee London Journal {Netoton's), vol. 16 {eonioined wries), 
p. 121; voL 21, p. 478, for Disclaimer; and Inventors' Advocate, vol.2, 
p. 90.] 






A.D. 1839, June 22.--N« 8120. 

PONS, Joseph. — Hardening wood and iron, rendering wood 

repulsive to vermin, and proof against dry rot The patentee uses 

for his purposes sulphate of iron, nitric acid, alum, saltpetre, and 

prussiate of potash. 

[Printed, 8d. See London Journal {Newton*9), vol. 16 {conjoined series), 
p. 875; Inventors* Advocate, vol. 2, p. 19.] 



A.D. 1839, June 22.— N« 8128. 

JENNINGS, Joseph. — " Obtaining metal from pyrites or mun- 
dic. A he amount of percentage of metal contained in the ores 
is ascertained by assays, as to which particulars and proportions are 
given. The standard flux for smelting is given ; with the amount of 
ore found by assay to contain a ton of metal mix i cwt. of fluor 
spar, i cwt. of quicklime, 5 lbs. of common salt, i cwt. of charcoal. 
[Printed, 8d. See Inventors' Advocate, vol. 2, p. 84.] 
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A.D. 183!), June fla.— N" 8129. 
VICKERS.WiLLiAM.—" Manufacture of cast steel." Th 

tion conaista in aubatituting for bar or blister steel, borings of iron I 
or wrought-iron scrap, and melting the same with oxide of n 
gaaeae and carbon in cniubles, to make cast steel. 
Tlie following iicoportions are gii'en as suitable ; — 

Of wrougbt iron turnings, bjrings, or scrap 100 lbs. 

Of black o.fide of manganese • - 3 lbs. 

Best (ground charcoal - - - S lbs. 

Or cast-iron scrap may be used, the proportions of oiide of 

manganese being then 2 lb, 3 oz., and of cast-icon scrap 23 lbs., and 

of charcoal 31ba. 

[Printed, M. Sob B/apartarj of Arts, idI. 13 (npis leriet), p.lDD: Londoq^ 
Journ^ {yealoa'i], vol. iU (aiiuoinaiJ tericn), p, 19B; and InreatorK'l 

Advonite, vol.a, p. S3, fifc PateiitB, NiM. 23U.T, sm, «i) " — "■" 

170^ SU2].] 

A.D. 1S39, August 26.— N" 8206. 
TULK, Augustus Jous. — "Improi'ements in the manufacture 
iron." The patentee proposes to make iron in the blast furnace whdB 
from Cumberland and other very rich ores, b^moitites, &c. 
mixing the said rich ores in for greater proportions than hitherto 
has been possible to do with the poorer argillaeeous 
states that the said rich ores or hcematites have not been able to b^ 
used because they contain very little silica, and do not furnish 
in the blast furnace enough slag or glassy substance to protect the 
fluid from the blast. He therefore mixes with his fuel and ores id 
the furnace sufficient quantity of glass, glassy slag, or materials 
for producing gtaasy slag, as will furniah the requisite quantity rf 
glassy slag to protect the metal from the blast. He himself 
worked up the rich Cumberland ajid Ulversione ores- 
of ore eontaioing 67^^ iron, 28-,'\j oxygen, and only 4 parts sUic*. 
Allowance in the working proportions must be made for the 
amount of silica contained in the various rich ores, or argillaceous 
ores, with which they are mixed. The glass mixtures used by the 
patentee are 'J3 sihca to 101 parts of lime, but glass or glassy slag 
is used in preference ; the same aUg may be used ovc-r again 
repeatedly, lime being applied as requu^d. In charging the furnace 
(hot blast by preference), first, cuke, coal, or anthracite; 
glassy materials ; third, ores, are iotroduced. If hxinatites alone 
be used, two parts by weight of glassy mateiials are used to onfl 
part of ore. 
^v tPriiiled, W. See Repflrlniy .,f Arts, yol. 1* (nsip wi'/fjl, p. 



I 



MANUFACrURE OF IRON AND STEEL. 53 

A.D. 1839, October 3.— N^ 8232. 

CUTLER, Job. — " Improved combinations of metals.** The 
combinations consist of, first, copper, zinc, and lead ; second, zinc, 
iron, and lead ; third, copper, iron, and antimony, suitable for 
various purposes. 

[Printed, 4id. See Inventors* Advocate, vol. 2, p. 227.] 

A.D. 1840, January 28.— N° 8366. 
WHITEHOUSE, John. — "Improvements in preparing and 
" rolling iron," &c. llie invention is a process of and apparatus 
for manufacturing spoons. 

[Printed, Qd. See Inventors* Advocate, vol. 3, p. 83.] 

A.D. 1840, February 22.— N^ 8389. 
RALSTON, Gerard. — " Improvements in rolling puddle balls 
** or other masses of iron." The Specification and drawings 
describe a circular squeezer for compressing and rolling blooms or 
balls. Within a strong cast-iron fi*ame, forming a large segment 
of a circle, and having its axis vertical, is placed a strong metal 
rolling cylinder, the vertical axis of the rolling cylinder being 
eccentric to that of the circular frame; so that the distance 
between the cylinder and firame is much wider at one part than 
another and grows gradually less. The cylinder revolves from the 
wide opening to the narrow. A bloom, being introduced between 
the frwne and cylinder at the wide opening, is carried round by 
the roller, rolled and squeezed in the gradually narrowing channel, 
and comes out " a roll or long cylindrical piece." 

Or, instead of a curved casing and rolling cylinder, a straight 
plate and a wedge-shaped moveable piece, moving parallel to the 
straight plate, may be employed for a similar purpose. 

[Printed, 8<l. See London Journal {Neu}ton*s), vol. 18 {conjoined aeries), 
p. 248 ; and Inventors' Advocate, vol. 8, p. 148.] 

A.D. 1840, February 29.— N^ 8403. 

NEILSON, James Bbaumont. — The invention consists in 
coating iron to prevent oxydation or corrosion. 
[Printed, 8d.] 

A.D. 1840, March 31.— N° 8459. 
CLAY, William Neal. — " Improvements in the manufsusture 
of iron." These consist in making malleable iron in a rever- 
beratory furnace from rich iron ores, such as those which, when 
calcined, would contain at least 45 per cent, of iron, by combining 
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therewith 28 per cent, or upwards of carbonaceous matters. The 
ores are broken or ground by rollers very small, and sifted through 
a fine sieve. 30 or 40 parts of fuel (also broken small and siffced^ 
such as coal slack, coke, or charcoal) are mixed with 100 parts of 
pulverized ore, and are thrown into a puddling furnace, stirred 
every five minutes, and are afterwards operated on in the way in 
which malleable iron is treated. The proportions of carbonaceous 
matter will vary, but always exceed those given; for instance, 
where 100 parts of ore contain 50 of iron 30 parts of carbonaceous 
matter will be required, and for every additional 2 parts of iron 
1 part of carbonaceous matter should be added. Pig or scrap iron, 
of a weight equal to that of the ore, may be added with advantage 

in the furnace at the time when the ore and fuel are well heated. 

[Printed, 4d. See Repertory of Arts, voL 16 {new series), p. 118 ; London 
JoximBl (Newton's), vol. 21 {conjoined series), p. 369; and Inventors* 
Advocate, vol. 3, p. 229.] 

A.D. 1840, April 16.— N° 8479. 

BANKS, Samuel Marlow. — " Improvements in the manufEbo- 

" ture of iron." — ^These consist in conveying into the blast fumaoe 

coal or coke, or charcoal, limestone, ironstone, ore, or other 

material useful for accelerating the process of manufacture or 

improving the quality of the iron, by reducing the said materials 

to fine particles and causing them to fall into the blast pipe, and 

so meet the blast and be carried with it into the furnace. By 

these means the materials are apphed when and where they are 

most effective. Any suitable mechanil^ means may be used, and 

those used by the patentee are described in the Specification and 

drawings. 

[Printed, 5d. See London Journal {Newton's), vol.21 {conjoined series), 
p. 370; Mechanics' Mafrazine, vol. 83, p. 446 ; and Inventors' Advocate, 
vol. 3, p. 275. See Patent, No. 6207.] 

A.D. 1840, May 28.— N^ 8618. 

GUEST, Sir John Josiah, and EVANS, Thomas.—" Im- 
'* provements in manufacturing iron," &c. The invention con- 
sists in introducing steam into the refinery or puddling furnace, 
" forced upon, or into, or in contact with the metal." Any 
suitable means may be employed. The Specification and drawings 
describe furnaces having telescopic injection tubes. 

[Printed, 9d. Bee Repertory of Arts, vol. 16 {new series), p. 281 ; London 
Journal {Newton's), vol. 21 {conjoined series), p. 447 ; Mechanics' Ma- 
jfa^ne^ vol. S3, p. 381 ; Inventors' Advocate, vol. 3, p. 23; and Engineers 
and Architects^ JourmX, voL 8, p. 806.1 
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A.D. 1840, November 3.— N» «677. 
EMMERSON, Richard Farger.— Coating iron tubes. The 

invention consists in coating tubes with tin or alloy of tin. 
[Printed, 8d.] 

A.D. 1840, November 26.— N« 8723. 

ROBERTS, Robert. — " New method or process of caseharden- 

i)lg iron." The iron article intended to be casehardened is heated 

red hot ; then dipped in a bath of molten cast iron (or covered in 

any way with fluid cast iron) ; and then immediately immersed in 

oold water. 

[Printed, 3d. See London Journal (Netoton's), vol. 20, p. 109 ; Mechanios* 
Magazine, vol. 34, p. 446 ; Inventors' Advoca4;e, voL 5, p. 368 ; and Engi- 
neers and Architects' Journal, vol. 4, p. 284.1 

A.D. 1841, January 13.— N« 8820. 

SCHAFHCEUTL, Charles, MANBY, Edward Oliver, and 
MANBY, John. — Improved reverberatory j^imaces. The Speci- 
fication and drawings describe furnaces in which the fire is made 
to surround the hearth, except at the working door and the canal 
leading to the chimney, so that the metals " are acted upon by the 
'' heat and flames from all sides instead of from one ;" and also 
*' fuels giving out shorter and less flames than bituminous coals, 
" such as anthracite," may " be advantageously used," in which 
case a stronger draft is recommended. 

[Trinted, 9d. See Mechanics' Magazine, vol. 85, p. 144; and Inventoni 
Advocate, vol. 5, p. 84.] 

A.D. 1841, February 22.— N« 8866. 

BOOKER, Thomas. — " Improvements in the manufacture of 
iron." These consist in making a connection between the re- 
finery and the puddling furnaces, which may be of any suitable 
construction, so that " the heated metal from the refinery furnace" 
may be run or passed into the puddling furnace, without being first 
permitted to cool. 

[Printed, 9d. See Repertory of Arts, vol. 17 (new series), p. 27 ; London 
Journal (Newton's), yo\. 21 (conjoined series), p. 107; Mechanics* Ma- 
gazine, vol. 35, p. 208; Inventors Advocate, vol. 5, p. 134; Transactions 
of Society of Arts, vol. 54, p. 25 ; and Engineers and Architects' Jour- 
nal, vol. 7, p. 76.] 

A.D. 1841, April 22.— N° 8930. 
BROWN, Henry.—" Improvements in the m»SMiMfoQafc^l^^aSLT' 
These consiBt in cementing iron in a giMi\i\ai\fe^ ^^a^vcL ^ae»^^^Ri^ 
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inth carbon. The iron is prepared in a poddHng liimaoe as if it 
were to be paddled, but the operation stops short as soon as ihe 
metal is in a granulated state, before it becomes a pasty masa. It 
is then broken or pounded small, and passed through a sieve 
having 20 meshes to an inch. The smaller the grains are the 
better fitted are they for the process. Hie pulverized iron is put 
in a cementing furnace in pots or chests, about 10 feet loog^ 
3 feet wide, and 3 feet deep, with wood charcoal sifted through • 
meve with meshes i inch square. The pots are exposed to great 
heat for from 30 to 60 hours, and the steel is then broken up in 
pieces in the usual manner. The process of charging the pots or 
chests with alternate layers of charcoal and pulverized metal, the 

latter contained in wood or iron frames, is fiilly described. 

[Printed, 3d. See Repertory of Arts, vol. 17 (new series), p. 179; TiOO- 
don Journal (Newton's), voL 21 (conjoined series), p. 32; Mecfaimics' 
Magazine, voL 86, p. 866; and Inventors' Advocate, voL 5, p. 277.] 

A.D. 1841, April 24.— N» 8935. 

POWELL, Lancelot, and ELLIS, Robert. — " Improvements 
" in manufacturing iron." The construction and operations of 
the refining, puddling, and boiling fdmaces are described as known 
before the date of the Patent. The improved process consists in 
bringing iron, while in a molten state, from the blast furnace direct 
to the boiling furnace, and there subjecting it to the action of 
streams of blast or atmospheric air directed upon the metal while 
the boiling process is going forward. With a charge of 4i cwt. of iron 
(from Welsh ores) a stream of air introduced through " a pipe of 
" one inch diameter, with a pressure of IJ to 2 lbs. on the square 
" inch, leads to a beneficial result." 

[Printed, 4d. See London Journal (Newton's), vol. 21 (conjoined series), 
p. 88; Meehanics' Macazine, vol. 86, p. 866; and Inventors' Advocate, 
voL6,p.277. Patent, No. 1870.] 

A.D. 1841, May 14.— N« 8959. 
GREGORY, James, and GREEN, William.—" Improvements 
" in the manufacture of iron and steel." These consist in sub- 
mitting the crude pig-iron to the action of water. The iron, in 
the form of jrigs, or broken small, is immersed in water, and 
allowed to renudn exposed to its action " until there is no longer 
" any change produced upon it; a period of from two to three 
" weeks is generally sufficient for this purpose. The appearance 
" of an oily-looking scum on the surface of the water mdicates 
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" that the water has produced its full effect upon the hron." 
Running water may be used, but standing water is preferred, as its 
scum indicates when the operation is completed. This process 
" causes the iron to become softer and tougher." If the iron is 
required to be of ** close texture of that kind called brittle iron/' 
it is to be heated to a bright red heat and submitted to the action 
of cold water by sprinkhng or immersion. If the iron be of impure 
quaUty it is fused in a " finery." Iron so treated is superior for 
casting and for conversion into wrought iron. The improved pro- 
cess for refining, which may be used alone, or in conjunction with 
that just described, is as follows : — ^The iron is melted " in a reverbe- 
ratory or other suitable furnace," and then poinded, " while in 
its melted state, through a vessel, the bottom of which is perfo- 
rated with holes about i inch in diameter, lined with clay. The 
" fused metal is received in a vessel of cold water," of any size, by 
preference it should be so deep " that the drops of metal may be 
well cooled." Iron is considerably refined by this operation ; it 
possesses a close texture, and is of a white colour," and is 
much better adapted for conversion into steel than the iron 
manufactured in the ordinary method." 

[Printed, Sd. See London Journal (Netoton's), vol. 2t, (conjoined series), 
p. 34; Mechanics' Magazine^ vol. 35, p. 413; and Inventors* Advocate, 
vol. 5, p. 324. See Patents, Nos. 759, 4151.] 

A.D. 1841, July 7.— N» 9018. 

MALLET, Robert. — Protecting iron, &c., from corrosion and 
oxidation. A coating of an alloy of zinc, mercury, and potassium 
or sodium is used, covered with caoutchouc and other varnishes. 
[Printed, 5d.'] 

A.D. 1841, August 27.— No 9056. 

MOREWOOD, Edmund. — Preserving iron, &c. from oxidation. 
The iron is tinned, and then immersed in molten zinc. 
[Printed, 4d.] 

A.D. 1841, November 2.~N» 9136. 

BRUNTON, William. — Dressing ores and separating metals or 
minerals. A complicated apparatus is described, in which ores or 
metals are separated and classified according to their specific 
gravity, by precipitating them in a tank of water. The heavier, 
felling quicker, are separated from the lighter falling more slowly. 

[Printed, 1*. 9d.] 
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A.D. 1841, November 11.— N» 9151. 

ALLASTER, George. — Improvements in " balling and bloom- 
ing iron.*' A particular kind of squeezer is described. Its bed or 
foundation is not secured firmly to the ground in every part, but 
at one end only, by means of a joint or binge fixed at that extre- 
mity, so that if the metal be too hard and resists the force applied 
to the squeezer there is no breakage, but the whole machine is 
lifted up &om the floor on its hinge. 

[Printed, 9d. See London Journal ( Newton's) , vol. 21 (conjoined series), 
p. 168. By a Disclaimer enrolled May 11, 1842, the word " balling " in the 
title was disclaimed.] 

A.D. 1842, March 21.— N« 9298. 

JESSOP, Sydney. — Preparing wrought iron for wheel tyres, 
wdls, &c. " A quantity of bar iron " is rolled into bars of the requi- 
site shape, and these are introduced into a carbonizing fmmace, 
described in the Specification and drawings. The bars are so 
placed that those surfaces intended to form wearing surfaces, as of 
wheels or rails, are brought into contact with and exposed to the 
action of charcoal or carbonizing fuel, and are in this manner 
*' hardened to any depth required," while those parts of the bars 
which are so exposed " remain soft or uncarbonized." 
[Printed, Is, See Record of Patented Inventions, vol. 1, p. 139.] 

A.D. 4842, May 19.~ N^ 9361. 

BRUNTON, William. — Dressing ores, &c. This is the same 
invention which was patented by the same person, November 2, 
1841, N° 9136, and this Patent extends to the colonies only, the 
former one having been confined to England, Wales, and Berwick- 
upon-Tweed. 
[Printed, 1*. 7d.] 

A.D. 1842, May 24.- N* 9365. 

BOYDELL, James (junior),— Manufacture of keel plates, gates, 
gate posts, &c. Keel plates, gates, fences, &c., are made of iron 
by welding the parts together by rolling. 

1st. Keel plates are made trough-shaped, either out of one plate 
or by joining and welding three plates together. The two side 
plates are first joined to the bottom one by wooden clamps, then 
put into a furnace to take a welding heat, the wooden clamps being 
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burnt ofiP. The three pieces, being in a trough shape, are then 
passed through rollers of the requisite shape to weld them at the 
comers and form a keel plate. If only one flat plate is used a 
series of rollers must be employed, so as gradually to deepen the 
trough shape. 

2nd. Iron gates or fences are made by joining bars together 
by wire or wooden clamps, heating them to a welding heat and 
passing them through rollers, causing them to be elongated in the 
direction in which they are rolled, and welding the parts placed in 
contact. 

3rd. Gate, posts are formed with an enlarged foot or block of 
slag or scoria (such as that tapped from the blast furnace), by pour- 
ing the fluid slag in a mould in which the post is set upright. 

[Printed, 5d. See Eepertory of Arts, vol. 1 (enlarged series) , p. 27 ; Lon- 
don Journal {NetDton*8)t vol. 23 {conjoined series), x^. 105; Mechanics 
Magazine, voL 38,~ p. 00 ; and Becord of Patented Inventions, voL 1, 
p. 816.] 

A.D. 1842, May 31.— N» 9373. 
DE MECKENHEIM, Louis Nicolas.—" Improvements in the 
" manufacture of iron." These have for their object the utilizing 
the superabundant gases cooled by blast or other furnaces, by the 
use of furnaces of improved construction, and receivers, retorts, &c. 
The Specification is long, and the drawings numerous. 

First. The gases evolved from the blast furnace are drawn ofiP by 
pipes placed 10 or 15 feet below the tunnel head, '* that is, from 
"0.28 to 0.30 of the entire height." The gases are forced into 
the pipes by the compression of the blowing engine, aided, if 
necessary, by " an air-pump> which, by creating a vacuum, will 
" form a current in the direction required." Or the " ventilator 
" >vill fully answer this purpose." The gases are collected and con- 
densed by suitable apparatus, and are used for heating other fur- 
naces, as for " smelting, refining, puddling, and reheating iron." 
Or for heating " the apparatus for hot blast," the boilers of steam 
engines, kilns for roasting the iron ores, or " carbonizing re- 
torts," or gas retorts, or lime or brick kilns, or other purposes. 

Secondly. Furnaces are constructed connected with each other 
(as described), so that the gases and flames may be employed in 
heating them in succesion. 

Thirdly. The properties of all fuel are separated, and used sepa- 
rately or together in any furnace. The fuel is carbonized in closed 
retorts, and the hydrogen . gas is collected and purifiad va. ^>x&!!^^ 

¥1 
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ai>i)aratus, and may be used in any snitable operation of heating 
retorts or furnaces, or be injected into the blast furnace. The coke 
is used as fiiel for the blast or other furnaces. 

The bicarbonated hydrogen may be used alone for making'mal- 
leable iron, either in the usual way by reducing the ore to pig-ircm, 
or by the " direct or Catalan method.*' 

[Printed, U. Id. Soe Record of Patented Inventions, toL 1, p. 8SS ; alsa 

Nos. 1612, 6211.] 

A.D. 1842, June 9.— N» 9382. 

NASMYTH, James. — Apparatus for "forging, stamping, and 
cutting iron," &e. The Specification and drawings describe Mr. 
Xasmyth's ''direct action steam hammer" and apparatus connected 
therewith. 

[Printed, It.'] 

m 

A.D. 1842, October 20.— N« 9496. 

BUDD, James Palmer. — '' Improvements in the maimfiietqre 

of iron." Anthracite coal is to be used in combination with a blast 

of air in its natural or unheated state. This is done by uahig a 

blast of at least 2i lbs. pressure on the square inch, by preference 

it is used " considerably higher." Water tuyeres are also used, 

and 4 or more tuyeres in combination with the unheated blairt. 

The patentee in a large f mnace, uses 6 tuyeres, 2 through the back 

arch of f of an inch diameter, and 2 through each side arch, two 

front ones an inch in diameter, and the two back ones 1^ inches in 

diameter. The density of the blast must increase with the mse 

of the furnaces, and " the higher the pillar of blast, the g re a t e r 

" will be the advantages derived from the process." 

[Printed, 7d. See Repertoiy of Ari^s, vol. 1 {enlarged aeries), p. 825; and 
Mechanics' Magazine, vol. 38, p. 488.] 

A.D. 1842, October 20.— N^ 949(). 

LONGMAID, William. — ^Treating ores and obtaining products, 

alkali, &c. The invention relates specially to the application of 

common salt, in large quantities, to minerals containing sulphur, 

to take up the sulphur, and to manufeurture alkali. 

[Printed, Id. See Reperiiory of Arts, vol. 2 {enlarged series) y p. 31 ; London 
Journal {Newton*8), vol. 24 {conjoined seiHes), p. 274 ; and Moohanios' 
Magazine, vol. 39, p. 247.] 
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A.D. 1842, December 22.— N° 9668. 

BEAMAN, Joseph. — Manufacture of malleable iron. 
No Specification was enrolled. 

A.D. 1843, January 26.->^No 9607. 

BOYDELL, Jam9S. — Manufacture of " metals for edged tools.'' 
- Ist, Steel is combined with iron for making edge tools, by 
causing " a slab or plate of steel to be piled on one or more, or 
" between one or more plates of steel." 

2nd. In making spades, instead of forging each '' mould " and 
half mould separately, several are to be made in the same bar. 

drd. Steel for edge tools is to be manufEbctured by melting 
malleable iron (by preference " strap iron'') with coke in a blast 
furnace or cupola. It is then run into pigs and puddled, and 
conv^ted into malleable iron in the same way as cast pig-iron. It 
is then drawn into bars, and converted into steel, suitable to ba 
manuffKstured into edge tools, '^ at a small cost compared with the 
'* steel now lised." 

[Printed, 6d. See Bepertoiy of Arts, vol. 8 {enlarged series), p. 152 ; tnd 
London Journal {Newton's), vol. 26 {conjoined series), p. 184. 

A.D. 1843, January 31.— N*> 9617. 

THORNEYCROFT, GUborob Benjamin.—" Improvements in 
furnaces," and also iq " manufacturing iron." 

1st. Reverberatory furnaces are made so as to admit air through 
the bridge, which is hollow to allow the air to pass up between the 
fire and the Aimace. If the fiunace have flues along the two sides 
to allow of a current of air passing through and under the bottom 
of the furnace to keep the bottom and sides cool, the heated air 
from these flues is admitted through the hollow bridge, and ixdll be 
found beneflciaL 

The 2nd part relates to an impro\^ed method of cutting sheet 
iron, by moving the upper cutter by means of a rotatory axis. 

The 3rd part relates to improved grooved rollers for rolling 
plates wider than 1 1 inches. 

4th. In making files the outer surfaces only are made " of 
foreign iron," which is plated on English iron. Slabs of foreign 
iron are applied to the outer surfaces of the piles, the interior 
being of more common iron. The p\le^ w^ \\\^w \^i«^^ Ss^yt^ 



62 MANUFACTURE OF IRON AND STEEL. 

bars or rods^ and converted into steely and made into files in the 
ordinary way. 

[Printed, 1*. 4(2. Soe Repertory of Arts, vol. 2 {enlarged series), p. 129.] 

A.D. 1843, February 21.— N« 9641. 

BLACKWELL, Benjamin Brunton, audNORRIS, William. 
— Coating iron nails, screws, nuts, &c., with other metals. The 
iron articles are first casehardened or covered with lead, or an 
alloy of lead, such as lead and tin, and then covered with a coating 
of copper. 

[Printed. 8d.] 

A.D. 1843, March 16.—N« 9664. 

PERKINS, Angier March. — " Improvements in the manufac- 
" ture and melting of iron," &c. " A blast of highly heated steam " 
may be used " in the place of the hot or cold air blast." *' The quan- 
** tity of steam required to raise the temperature of the furnace to 
'' the melting point of iron is about in the proportion of 100 lbs. of 
" steam to 100 lbs. of coke," with which " 500 lbs. of iron have 
** been melted in two hours in a cupola of the capadty of two 
" feet cube." " A nozzle ^ of an inch in diameter, when the 
" steam is at a pressure of 60 lbs. per square inch and afberwards 
" heated to 600<* Fahrenheit, is sufficient to produce the above 
" effect." The tuyere is conical, tapering from six inches diameter 
to two inches. The nozzle is placed nine inches from the inner 
opening of the tuyere, and the blast of steam takes in sufficient air 
to supply the oxygen required. The degrees of heat and pressure 
may be varied, and the steam used '' conjoined with the use of air.'* 
The steam boiler should be able to generate as many cubic feet of 
steam of 60 lbs. pressure per square inch as will equal in weight the 
fuel necessary for smelting the iron or ore. The apparatus for 
superheating the. steam may be of any suitable form, a coil of 
wrought iron pipe of "one inch external" and "finch internal 
** diameter," and about "thirty feet long," will answer the purpose. 
The apparatus may also be used for evaporating fluids and dis- 
infecting oils. 

[Printed, 9d. See ReperiK)ry of Ari;s, vol. 2 {enlarged series), p. 294.] 
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A.D. 1843, April 7.— N» 9690. 

BOYDELL, James. — Manufacturing bars of ''iron and other 

metals." The iron bars are coated with steel. The iron is rolled 

of the requisite shape and piled with steel. The pile having ste?T 

on the outside and iron in the interior is heated and rolled through 

grooved rollers; ' uj this means the iron of the bar will be enveloped 

•' in the steel." 

[Printed, Sd, See Eepertory of Arts, vol. 8 {enlarged seriee), p. 45. ' See 
Patent, No. 9607.] 

A.D. 1843, June 23.— N» 9800. 

TROUGHTON, Nicholas. — "Improvements in dressing ores 

" requiring washing." Pulverized ore is washed in a sieve (which 

is fully described with the working machinery) so that the lighter 

particles are carried horizontally further and further from the heavier 

particles, the principles of gravitation and centrifugal action being 

employed for this purpose. 

[Printed, lOd. See Repertory of Arts, vol. 3 {enlarged series) ^ p. 129 ; Lon- 
don Journal {Neioton's)j,vol. 25 {coiijoined series), p. 318 ; and Mechanics*^ 
Kafi;azine,yol. 40, p. 883.] 

A.D. 1843, July 6.-N« 9816. 

BOYDELL, James.— Metallic roofs, and "joining sheets or plates 
of metal." 

The metallic roofs are made mth grooved Vton x^Swst^ ^K^RRsafc^ 
ti receive plates of iron, or iron latVies, ot \Xlea, ot^<io^>'VK>^«^'^^^ 
boards or laths may be affixed. Plates oi Vxoti ^x^^Vkaa^^s^ '^'^'^' 
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porarily attaching the plates together, and then subjecting them 
to a welding heat, and passing them through rollers so as to weld 
together the parts in contact. 

[Printed,!*. Sd. See Repertory of Arts, vol. 4 (enlarged series), p. 70 ; and 
Engineers and Architects' Journal, vol. 7, p. 35.] 

A.D. 1843, July 22.— N« 9849. 

DANIELL, William. — '* Improvements in rolling iron into 
*' plates or sheets.^' These consist^in avoiding the repeated processes 
of rolling, piling, and reheated, by taking a bloom about 6 inches 
wide and 5 inches thick, and cutting or sawing it into pieces of 
about four or six inches long ; these pieces are immediately rolled 
the grain of the pieces when passing through between the 
rollers, being kept vertical," and '^ the upper and under surfaces 
being those which result from the cutting," they are then finished 
4>fi into thin plates ready for the tinning process. 

[Printed, Sd. See Bepertory of Arts, vol. 3 {enlarged series), ' p. 220 ; 
and Engineers and Architects' JounuJ, voL 7, p. 60.] 

A.D. 1843, October 6.— N» 9899. 

BODMER, John George. — *' Improvements in grates, furnaces, 
and boilers, and also in manufacturing and working iron or 
other metals, and in machinery connected therewith." The 
Specification and drawings, which are requisite in order to 
enable the descriptions to be fully understood, describe several 
dislinot inventions. 

1st. A furnace is described having moveable grate bars, which 
are gradually carried forward by screws in whose threads the bars 
rest ; a feeding hopper deposits fuel on the bars as they advance. 
Reference is made to Mr. Bodmer's Patent, May 26, 1834, fop 
fuller explanations. A rocking motion is ^ven to the bars by 
cutting the threads regular to a certain distance, and then causing 
them to assume the form called "drunken," as shown in the 
drawings. 

2nd. A stuffing box and packing consisting of rings of soft 
metal, are described, and the same principle is applied to pistons. 

3rd. A lathe is constructed specially adapted for cutting the 
*' oscillating grate screws " or the patterns for them. 

4th. The "improved grate " is applied to a " furnace of cemen- 
tation," of the ordinary construction, for the manufacture of 
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Steely so as to obtain great regularity in the heat appUed. Instead 
of breaking the bars they are cut into cubes by ft revt>lying or 
reciprocating tool, and a layer of cubes is placed alternately with 
a layer of charcoal until the box is filled. 

5th. A furnace for cementing steel is so constructed that the 
eharge is perpetually renewed^ and the steel abstracted when the 
process is complete, without stopping the operation of the furnace* 
A conical shaft of fire bricks is built (by preference) wide enough 
to receive a boy; it is surrounded with a spiral flue commu* 
ijicating with the furnace at some distance above the bottom of 
^e shaft. The lower part of the shaft is filled with sand level 
with the lowest part of the flue, and the upper part is charged 
with alternate layers of '' cubes of steel " and charcoal to the 
topy and the whole is covered in. The fire is lighted, and as 
soon as the lower portion of the charge has undergone suffi- 
cient cementation (which is ascertained by withdrawing certain 
*' test bars '') the sand is removed from below> and the whole 
diarge is allowed to descend a certain distance in the shaft. As 
the steel is converted the cement and steel are removed by an 
opening nmde below the flue, and a fresh charge is inserted at the 
top of the shaft) the air being excluded by air-tight lids. The 
operation may be conducted for " months and even years without 
!* intemiption,''andthe steel and materials for cementation removed 
** less or more frequently/' so that a *^ softer or harder steel may 
** be produced accordingly.'' 

6tii. A furnace fbr smelting iron is described. The basin or 
hearth is suraonnded with a number of flues connected with a 
vertical shaft rising out of the arch or dome above the hearth^ and 
with a horizontal shaft below, leading to a chimney in which there 
is a fui to create a blast by drawing down the air. The fiimace 
is filled with coke up '^ to a certain height " in the vertical shaft, 
*' fire is set to it," and the fan set in motion. The air is drawn 
down the vertical shaft by the operation of the &n below, and air 
rushes in at the top and supplies combustion. A tall chimney 
connected with the horizontal shaft may supply the place of the 
fan, which is, however, preferred. Iron and limestone are put in 
at the top of the vertical shaft and more fuel. As the iron melts 
it fedls down into the basin, which is immediately below the shaft, 
and is heated by the fire above and the flames drawn down the 
dues which surround it. To increase the combustion apertures 
are left in the vertical shaft to admit air, which may be o^^^cl^^^^sA 
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closed at pleasure. '' By this arrangement a large quantity of 

" iron can be melted in a very short time, and with comparatively 

*' little fuel, and moreover the iron can be deprived of its carbon 

" if required, to a very great extent, by allowing the coke to bum 

'^ down in the shaft, and the atmospheric air to come in contact 

^* with the iron in the basin.'' This fmmace may be used foi^ 

smelting other metals, and even '* for the refining and puddling 

♦' process of iron." 

• 7th. A double fmmace is constructed having one fireplace in 

&ont, while the back part is divided by a horizontal division oif 

shelf into two compartments, an upper and a lower one, each 

having its own bridge, and each connected with a separate 

chimney. The lower compartment serves as for the puddling 

process, and when that is completed its chimney is closed with a 

damper, and while the balls are being made and removed all the 

blast flames and heat pass into the upp» compartment, where the 

iron undergoes ''a kind of refining process," and is afterwards 

dropped down into the puddling compartment through a slot in 

the upper bridge. The improved moveable grate may be applied 

to puddling fiimaoes. 

8th. The improved moveable grate is applied to a furnace con« 

taining a number of bent pipes to heat air to supply the hot blast. 

9th. Rollers for rolling ''endless saw blades" are described* 

A band or hoop of steel is heated and passed over two rollers which 

are set in motion, the distance between them is gradually increased 

until the heated hoop becomes an endless riband of the required 

dimensions. '' The saw blade may be rolled to the length fironl 

four to twenty feet or more." It is ground and toothed and then 

may be applied as a continually acting saw by running over two 

puUies proportionate in diameter to the length of the saw blade;, 

and to the work it is intended to perform, and the blade may be 

'' guided by an appropriate guide on its working side and between 

" the periphery of the puUies and the piece of timber it has to 

'* cut." The carriage to which the timber is fixed should be 

"advanced by a regular screw or rack motion." 

[Printed, Is, 9d. See Mechanics' Magazine, vol. 40, p. 271 ; and Engineers 
and Architects' Journal, voL 7, p. 153.] 

A.D, 1843, October 18.— N« 9909. 

NEVILL, Janiok Richard. — Separaimg mc^&. Tafc mven- 
^ft» relates to a method of sepatatog sVWct aii^\e«A.feom <s«^^«, 

[Printed, 3a, 
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A.D. 1843, October 18.— N» 9911. 

DETMOLD, Julius Adolph. — Improvements in '^ furnaces or 
"*' fireplaces," &c. The invention is intended to obviate the disad« 
vantages arising ''from the formation of combustible gases in the 
furnace, and the passing of undecomposed air through the 
grate," and also from cold air being " drawn into the fiimace 
through the door when open, and through every opening or 
'* crevice " in the furnace. 

These objects are to be effected, 1st, by making the grate much 
deeper than ordinary, from three to five feet, according as the coal 
is caking and bituminous, or light in quality. 

2nd. Instead of relying on the draft of a chimney, a blast is 
forced into the ash-pit below the grate (the ash-pit having an air- 
tight door), and up through the grate. The body of fuel, except 
the stratum immediately above the bars, will not be maintained at 
a high heat, and all that is combustible in the fuel is converted 
into combustible gases. 

3rd. The " combustion of these gases " is effected '' by forcing 
** amidst them in their passage over the fire bridge heated and 
'' compressed atmospheric air " supplied from pipes heated in the 
chimney, and regulated by valves, and introduced through a row 
of tweers placed in front of the bridge. The pressure of the air 
within the furnace must always exceed that of the atmosphere. Any 
kind of coal may be used, and anthracite is particularly beneficiaL 
These closed furnaces are specially adapted for the manufru)ture of 
iron; and the Specification and drawings describe how they are 
to be worked. In refining iron a blast of hot air is directed on the 
iron through tuyeres converging towards the centre of the hearth, 
and having a pitch of twenty-five or thirty degrees. Iron may be 
advantageously refined and puddled in the same furnace. 

[Printed, lid. See London Journal {Newton*8), voL 25 {conjoined 8erie$), 
p. 73 ; and Mechanics' Magazine, vol 40, p. 379.] 

A.D. 1843, November 18.— N» 9946. 

WALL, Arthur. — " Improvements in the manufacture of uron," 
The operations are divided into two classes. 

1st. While the iron is in a state of fusion, two compounds 
(A and B) are added to it. A consists of a mixture q€ ^^i^ ^st 
iron filings or cuttings and rosin, 2 \ba. oi c^x\.>a\v^ \a ^\s^» ^ 
Tosjn. These are made into balb oi 5\b^.^«v^^ ^idJ^vB^ 
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thrown on the iron when in a state of fusion in the smelting or 
other furnace, in the proportion of one ball to 6 cwt. of iron. 
Instead of rosin, analogous substances, pitch, tar, &c., may be 
used ; a few pounds of charcoal may abo be added to the balL B 
consists of a mixture of salt, rosin,^and charcoal (of which the rela- 
tive proportions are not given), and is to be added after A has been 
applied, in the proportion of lib. of mixtiure to 1 cwt. of iron. 
Instead of salt, other fluxes, nitre, or fixed alkalis may be used. 

2nd. While the metal is "congealing'' or solidifying, electric 
currents are to be passed through it in eveiy possible direction, in 
the manner spedfled. 

[Printed, 3<2. See London Journal ( Newton* s), voL 24 (conjoined series}, 
p. 426 ; and Engineers and Architects' Journal, voL 7, p. 197.] 



A.D. 1843, November 25.— N^ 9964. 

VIVIAN, Alexander. — Dressing ores. An apparatus is de- 
scribed for washing those ores which require the impurities to be 
well separated from the metallic particles by washing. 
[Printed, 9d.] 



A.D. 1843, December 5.— N« 9974. 

NEWTON, William. — Extracting metals from ores. The 
invention is specially intended to be applied to separating sulphur 
from sulphurets of copper, iron, lead, and zinc. A calcining 
apparatus, having several chambers for gradually heating and 
calcining the ores, and the mode of obtaining free sulphur from 
the ores, are described. 
[Printed, !•. W.] 

A.D. 1843, December 28.— N» 9996. 

THORNEYCROFT, George Benjamin. — " A machine for 
rolling, squeezing, or compressing puddled balls of iron, and 
also for crushing or grinding other substances." The machine 
described is a kind of circular squeezer ; a roller, with its axis 
horizontal, squeezes the baUs between its surface and " a curved 
*' excentric surfeu^e." Side plates or guards are affixed to the 
framing of the machine '' to prevent the too great elongation of 
tie metal." In this respect the patentee specially disting^hes 
A/5 moc/iiiie from the circular squeezer (,Bee'P«iteTi\.,^'^^^9V^vi^ 
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its axis vertical. A modification of this machine is applied to 
crushing and grinding sandstone, clay, &c. 

[Printed, Is* See Repertory of Arts, vol. 4 {enlarged series) , p. 221.1 



A.D. 1843, December 28.— N« 9999. 

BUDD, Edward, and MORGAN, William. — " Improvements 
" in reducing copper and other ores, and furnaces for heating such 
" ores." The invention is specially applicable to the working of 
copper and zinc ores. 
[Printed, 1*. 4c?.] 



A.D. 1844, January 1.— N° 10,004. 

LONGMAID, William. — Manufacture of copper, tin^ zinc, and 
peroxide of iron. The ores to be operated upon ore those of 
copper, tin, and zinc, they are treated with common salt and 
muriatic add. 
[Printed, 4d,2 

A.D. 1844, February 8.— N° 10,038. 

SOUTHALL, Thomas, and CRUDGINGTON, Charles.— 
" Improvements in the manufacture of iron." These consist in 
tresAmg iron, when in a melted state, while being manufactured 
into malleable iron, with a mixture consisting of equal parts by 
weight of sulphur, nitre, borax, and alum, with half a part by 
weight of soda or potash, or Hlb. of the mixture must be mixed 
with about 4 cwt. of iron in tlie puddling furnace if the iron be 
intended to be converted into malleable iron. If the iron be in- 
tended to be converted into steel, it is sud that 4 lbs. of the 
mixture will be required for 4 cwt. of iron. 

[Printed, Zd. See Repertory of Arts, vol. 6 {enlarged series), p. 244 ; 
and Engineers and Architects' Journal, vol.7, p. 321.J 

A.D. 1844, February 24.— N« 10,073. 

JACKSON, Peter Rothwell. — Improvements in cylinders^ 
wheels, &c. The invention relates to the manufacture of wheels^ 
&c. The "vertical wheel-cutting engine" is used for making 
moulds for toothed wheels in the sand. Improved apparatus foe 
driving shafting wheels is also described, mt\\. oi^^^ YCG^t^-H^smsBQ^^ 
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Guano is menlioned as a suitable material to be used in the place 

of bonedust for casehardening iron. 

pPrinted, 4d, See London Journal {Netot<m*8)t vol. 28 {conjoined series), 
p. 16.] 

A.D. 1844, April 27.— N« 10,159. 

WALL, Arthur. — Improvements in the manufacture of steely 
copper, &c. 

No Specification was enrolled. 

A.Do 1844, May 25.— N« 10,204. 

LOW, Charles. — Improvements in making iron and steel. 
The patentee makes a mixture consisting of about 42 lbs. of black 
oxide of manganese, of plumbago 8 lbs., wood charcoal 14 lbs., 
saltpetre 2 lbs. These materials should be ground fine, and well 
mixed. The mixture is introduced into the blast furnace in pro- 
portions of about 66 lbs. of mixture to every charge calculated to 
produce 480 lbs. of metal. The mixture is to be thrown on the 
iron in the puddling furnace two or three pounds weight at a 
time, and stirred up with the metal until 66 lbs. are used, or until 
the iron is brought to nature. The mixture may be advantageously 
used in the above proportions, or nearly, in any of the processes 
of making iron. 

In manufacturing cast steel from malleable iron, two or three 
pounds of the mixture are to be put in the melting pot '^ to 
" every 30 lbs. of cast steel ;" or the ingredients may be added in 
the same relative proportions to the malleable iron while it is 
being made. '^ Then the application of a moderate heat will fuse 
'^' the iron in contact with the mixture, and convert it into cast 
-^' steel." 

[Printed, 3<l. See London Journal {yeicion*8), vol. 26 {conjoined eeriee)^ 
p. 17 ; Mechanics' Magazine, vol. 42, p. 109 ; and Engineers and Architects' 
Journal, vol. 8, p. 90.] 

A.D. 1844, May 30.— N^ 10,208. 

PENTON, James. — Manufacture of alloys. An alloy consisting 
of thirty-two parts copper, fifteen parts block tin, and one part 
sheet brass, forms '' a hardening metal " for steps, bearings, &c. 
This alloy may also be advantageously combined with zinc, 
spelter, or calamine. 
£PiiBted,9dJ 
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A.D. 1844, June 4.— N» 10,218. 

GRIFFITHS, Paul. — " Iini»royements in washing the products 
" evolved from furnaces/' The Specification and drawings de- 
scribe apparatus specially adapted for washing the refuse obtained 
from smelting lead, copper, and zinc. 

[Printed, 9i.] 

A.D. 1844, June 8.— N« 10,222. 

MOREWOOD, Edmund and ROGERS, Geohgb.— Coating 
iron, &c. The Specification describes a process of casting iron 
in metal moulds, and cleansing it and coating it with tin or other 
metals. 

[Printed, id."] 

A.D. 1844, June 21.— N^ 10,233. 

RUSHTON, Thomas Lever. — " Improvements in the manufsM^* 
'' ture of iron." The " hammer slack, roll scale, red ore, calcined 
^' ore, and other oxides '* usuallj mixed with iron in the puddling 
furnace, are mixed with pulverized carbonaceous matter in the 
proportion of " seventeen up to (but not including) twenty-eight 
" per cent, of carbonaceous matter." The propoitlons of twenty- 
eight per cent, and upwards being claimed by William Clay (see 
Patent, A.D. 1840, March 31.— N« 8459.) "To 480 Jbs. of 
Number 4 pig iron " the patentee adds " 84 lbs. of Lancashire 
haematite ore pulverized and mixed with 20 lbs. of powdered 
coke." If the proportion of haematite be increased, that of coke 
must also be increased. 

Clay, argillaceous ironstone, or other substances containing 
alumina," ground fine, are to be added to those ores likely to 
produce " red short " iron, to cure that defect, in proportions of 
from four to ten per cent, by weight of the ore employed. 

A mixture in proportions of about 150 lbs. of tap cinder con- 
feining seventy-one per cent, of protoxide of iron to 150 lbs. of 
Lancashire haematite, 50 lbs. of ground Wortley fire-clay, 50 lbs. 
o? chalk, and 100 lbs. of coke dust, may be advantageously com- 
bined and manufactured, either with or without pig or refined 
iron, in reverberatory furnaces into malleable ifon. 

[Printed, 4d, See Mechanics' Magazine, vol. 42, p. 122 ; London I^soarca^ 
(Newton's) , toL 29 {conjoined teriet), p. 103 \ «avd.l&Q!|^nKffiC%vcL^ Kx^Sc&^Mi^^ 
Journal, voL 8, p. 54.] 



« 

1 



72 MANUFACTURE OF IRON AND STEEL. 

A.D. 1844, June 24.— N° 10,236. 

DAVIES, Rees. — *' Improvements in the manufacture of iron.'* 

The Specification and drawings describe a furnace constructed 

for the use of anthracite coal, alone or mixed with other fuel, 

having chambers so arranged that the charge of fuel and ore and 

flux " are brought into a state of ignition by a draught of atmo- 

" spheric air," before being projected into the blast furnace. 

[Printed, 1*. See London Journal {Newton*8), "vol. 29 {enlarged series), 
p. 84..] 

A.D. 1844, August 1.— N° 10,283. 

STRAITON, Benjamin Tucker.—" Improvements in welding 
" sheet iron for shipbuilding and other purposes." Grooved or 
corrugated plates of iron, or plates indented in other shapes, are 
heated to a welding heat, and are placed face to face, so that 
corresponding indentations are opposite, and form tubes, while 
the unindented or flat parts (forming longitudinal flanges) are in 
contact. The plates are passed between suitable rollers, and the 
parts in contact are welded, forming either tubes with longitudinal 
flanges or sheets with series of hollow ribs suitable for rail8> 
railway wheels^ roofs, parts of ships, &c. 
[Printed, W.] 

A.D. 1844, October 10.— N^ 10,343. 

BROWN, John Bower. — "Improvements in combining cast 

*' steel with iron," and in carriage springs. The cast steel is 

poured into a mould so as to surround an iron bar properly heated/ 

"Bud the steel and iron so combined is rolled out into bars, and 

made into tyres of railway wheels. Other parts of the invention 

relate exclusively to improved carriage springs. 

[Printed, 3(7. See London Journal {Newton*8), voL 30 {conjoined series) 
p. 399.1 

A.D. 1844, October 22.— N» 10,362. 

NAPIER, James. — ^'IVeating mineral waters and obtaining metals 
therefrom. Sulphuric acid is mixed with the mineral waters con- 
taining copper, and the copper contakved m tVv^Txi ie precipitated 
hpon the butHeux of iron exposed to tYiext syc^Aoxi. 
CPiinted, 4a.J 
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A.D. 1844, November 2.-No 10,378. 

BRUNTON, William.— Improvements in apparatus for dressing 

ores. The ores are washed by submitting fiem to the ac!;ion of a 

stream of water when placed " on an inclined plane continuously 

" or occasionally moving up against the stream," until it passes 

beyond its influence and deposits the washed ores in a suitable 

receptacle. This is effected by depositing the ores on an endless 

band of painted cloth, on which are fastened cross pieces of wood 

to retain the heavier metallic particles, while the lighter are washed 

away. The edges of the cloth are bound with ropes, which serve 

as ledges to retain the materials on the endless band. 

CFrinteoL 6df. See Repertory of Arts, vol. 6 (enlarged series), p. 862 ; London 
Journal (Newton's), vol. 28 ^conjoined series) » p. 194; Mechanics' Maga- 
rine, voL 43, p. 57 ; and Engineers and Architects* Journal, vol. 8, p. 171.] 

A.D. 1844, November 23.— N° 10,399. 

SPENCER, John. — '' Improvements in manufacturing or pre- 
" paring plates of iron or other metal for roofing,'' &c. The 
plates of metal are corrugated by passing them through fluted 
rollers, and bent into an arched form, when requisite, by passing 
them between a grooved roller and two plain rollers placed below 
it, as shown in the drawings. 
[Printed, 6<2.] 

A.D. 1844, December 12.— N« 10,429. 

MALINS, William. — ^Improvements in iron roofs, and prepara- 
lion of the materials thereof. 
No Specification was enrolled. 

A.D. 1844, December 18.— N^ 10,441. 

WALL, Arthur. — " Improvements in the manufacture of steely 
** copper, and other metals." 

An ordinary converting furnace is employed, and the bars of 
iron intended to be converted into steel are embedded in charcoal 
or other carbonaceous matter, or in a mixture of 6 parts of chaiv 
coal to 3 parts of chalk, with the addition of 2\Vi%. ^i ixsv^^ssskS^ 
to one bushel of the mixture. TVie tq\x\wi^ \^ ^^-tsa^ w^ ^^iofe 
bottom of the converting furnace or Yvea^te^ m ^ ^«^«s»^ ^isS^s^ 
and '' the carbonic oidde tlius genearai^.^^ \b ^vcerfw^^ ts^-^x. *«b» 
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" chamber in which the iron is under process of conversion " until 
it is completed. Electric currents are then to be passed through 
the bars, being continued for a period of twelve or fourteen hours 
or more. Electric currents are also to be transmitted through 
steel, copper, or other metals while they are in the melted state, 
jmd in the process of solidification in the way described, or by 
any other convenient method and apparatus. 

[Printed, Id. See Eepertory of Arts. voL 6 {enlarged series), p. S4B ; Lon- 
dou Journal (NetDton*8), vol. 27 (conjoined series), p. 29; Meohanica' 
Magazine, vol.42, p. 443; Artizan, voL 6, p. 256; Patent Journal, toLS, 
p. 459 ; and Engineers and Architects' Journal, vol. 8, p. 229.] 

■ 

A.D. 1845, January 16.— N» 10,470. 

OSBORNE, John James. — " Improvements in the manufiicture 
^' of iron and steel, and in furnaces to be employed in sudi and 
*' similar manufactures." 
To improve the quality of the iron, " a mixture composed of 
2 lbs. of common salt, 2 lbs. of fresh burnt or quick lime in 
powder, and 15 lbs. of iron scabs " or hammer slag is introduced 
into the puddling furnace in small quantities at a time, and melted 
up with the charge of about 3 or 4 cwt. of pig iron. The iron ia 
then puddled and made into bar iron. '' For making shear steel,*' 
to a charge of 5 cwt. of pig iron, 20 lbs. of hammer slag are 
added while the iron is liquid, and, subsequently, a mixture of 
*' 2 lbs. of common salt, 2 lbs. of quick lime in powder, and 2 lbs. 
** of pearlash, or 4 lbs. of the common carbonate of soda " (the 
former is preferred) should be added in small quantities. A violent 
efiPervescence ensues, and the mass, when worked, is made in the 
ordinary way into sheer steel. When cast steel is required, th^ 
mass is similarly treated with the mixture, but not puddled or 
balled ; or a blast furnace may be employed. The charge is run 
out in a plate of about H inch, thickness. It is cooled with water, 
the slag is removed, and then the mass is ^roken up, and melted 
in crucibles. '^ 28 lbs. of the plate, with 1 i lb. of green botUe 
" glass, 8 oz. of pearlash, or 16 of carbonate of soda " and '^8 ok. 
" of black oxide of manganese " will produce excellent cast steel. 
The improved furnace has for the body an iron pot about 2i feet 
high, 3 feet in diameter, with 8 holes for the blast, lined with fiie- 
^jr, having a stand or stands to support the crucible, and a cover, 
so that the whole forms an air-tig\it c\iacabet, *YVvfc^Q>\.Sa '^\36is»d 
ndtbin on iron casing, leaving a apace oi «X>o\x\i ^\!a.^<e»\j^jw^fc^ 
^e pot and the casing, which acta as mv «ii eXwas^wst, Ttkfc \3»s^ 
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is admitted through two or more openings in the casings and then 

passes through the 8 holes in the interior pot^ which are so placed 

a9 to distribute the blast equally. 

[Printed, 6d. See London Journal (I^ewton't), vol. 27 (enk^ed $erie9K 
p. M J aad.EngiueaiB and Architects' Journal, toL 8, p. 881.3 

A.D. 1845, January 16.— N« 10,476. 

BUDD, James Palmer. — '^ Improvements in the manuflEtcture of 

iron/' 

The heat, flames, and gases of the blast furnace are applied to 

heat fur for the hot blast, by making convenient lateral openinga 

in the furnace, so that the flame may pass out laterally into an 

adjacent heating chamber, which it is recommended should be 

pkced near the tunnel head. The chamber contains the usual 

pipes or suitable heating apparatus, and the flame is urged through 

it by the draft of a chimney or other means, which may be 

regulated by a door acting as a damper. 

[Printed, Sd, See Mechanics' Miwazine, vol. S5. p.l?8; Practical Mecha* 
nics' Journal, toL 4, p. 201 ; and Patent Journal, toL U, p. 22L] 

A.D. 1845, April 7.— N« 10,590. 

NEWTON, Alfred Vincent. — "Improvements in machinery 

" or apparatus for forging and stamping metals," &c. A com*^ 

inunication. 

Apparatus is described for working a vertical hammer, or 

istamper or chipping tool for dressing stones. 

[Printed, lOdL See London Journal {Newton's), vol. 27 {conjoined series), 
p. 423.3 

A.D. 1845, April 15.— N« 10,614. 

TAYLOR, John. — " Improvements in separating metals," &c. 
The invention relates exclusively to separating silver from the ores 
or metallic combinations containing it. 
[Printed, 4d.] 

A.D. 1845, May 3.— N° 10,651. 
ATW^OOD, Charles. — *' Improvements in manufactw^\si.sL 



iron." 



No Specification was enrolled. 
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bars with heads, or having increased breadths forming one entire 
piece to obviate the disadvantages of welding, the bars being 
intended for suspension bndges and other purposes. 
CPrinted, 6d] 



A.D. 1846, October 9.— N« 10,857. 

MOREWOOD, Edmund, and ROGERS, George.— 'improve- 
" ments in the manufacture of iron into sheets, plates, or other 
** forms in coating iron," &c. 

The inventioii relates to modes of making corrugated sheets of 
wrought iron, indenting plates, and coating iron with copper or 
alloys of copper* 

CPrinted, 9d.] 

A.D. 1845, October 10.— N^ 10,871. 

JAMIESON, Alexander, and LUNDHOLME, John Fr^.- 
DERicK. — Improvements in dressing ores requiring washing 
apparatus is described for washing ores by " successive mechanical 
*' agitations in water," and also for diying the washing ores by the 
application of pressure. 

[Printed, Is, Id, See Patent Journal, vol. 4, p. 501.] 



A.D. 1845, November 4.— N« 10,921. 

SANDERSONJ Charles. — " Improvements in combining steel 
** and iron into bars for tyres for wheels, and for other purposes." 

Blooms of iron are made with cavities or grooves in their sides 
of the reqiured form and size, and in the position where it is 
requisite that the steel should be united to the iron. A small 
strip of iron is then welded on the face or open side of the bloom, 
forming with the bloom a tubular cavity ; into this the melted 
steel is poured, and so is united with the iron. In covering pieces 
of iron of a circular form, as for piston rods and other pieces, a 
bloom of iron of the requisite shape is surrounded with an outer 
tube of thin iron, the space between the outer tube and the bloom 
being such as will give the requisite thickness of steel. Into 
this space the steel is poured, so as to unite with the bloom, and 
the outside face of iron is afterwards removed by grinding or 
turning. An ordinary furnace may be used for melting the 



€( 
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steel, but a blast Aimace described is preferred. The blocks of 

combined iron and steel are placed in a common reverberator^ 

furnace, and gradually heated to a welding heat, when they are 

withdrawn, and a perfect weld or union of the two metals is 

obtained, either by the hammering or, by preference, by passing 

the block through rollers, or under a powerful press or squeezer, so 

as to weld and give the bloom the required shape. 

[Priuted, 7d, See Repertory of Arts, vol. 7 {enlarged series), p. 340 ; and 
Engineers and Architects' Journal, vol. 9, p* 186.] 

A.D. 1845, November 18.— N° 10,953. 

MALINS, William. — " Improvements in constructing roofs and 
other parts of buildings of iron or other materials, and in the 
preparation of the materials of which the same are or may be 
constructed.'* The improvements consist in making the plates 

of a certain shape so as to overlap, and making the rafters hollow 

and fastening the plates by staples or screw bolts, &c., as 

described. 

[Printed, 9d, See London Journal (Newton's), vol. 80 (conjoined series), 
p. 426.] 

A.D. 1845, November 2?.— N^ 10,971. 

POOLE, Moses. — "Improvements to hinder the oxidation of 
" iron in all its various states, cast metal, steel, and malleable 
" iron, and also to render malleable iron more hard and durable." 
A communication firom abroad. 

1st. 'Hn, copper, nickel, or antimony, may be mixed with the 
iroi in various proportions from 2 to 10 per cent. 

2nd. Malleable iron is coated with the above mixture of metals. 
The proportions of the metals compounded in the mixtiure must 
depend upon the use to which the iron is intended to be applied ; 
and the mixture is to be tested with an iron rod to see if it resists 
corrosion. Manganese may also be used beneficially. 

drd. A process of case hardening is described in which ferro- 

eyanides of sodium, calcium, or barium, carbonate of soda, and 

various alkaline salts and earths are employed. 

[Printed, 4d. See Bepertory of Arts, vol. 9 (enlarged series), p. 36 ; and 
Patent Journal, vol. 1, p. 43.] 

A.D. 1845, December 4.— N° 10,976. 

G OSS AGE, William. — " Improvements in obtuning products 
** from certain ores, and other compouivd^ ^1 <^^\8axl ^s^siyiSi^V 
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These relate to modes of obtaining products from sulphureous orea 
and compounds of copper, zinc, lead, or iron. 

[Printed, bd.2 

A.D. 1845, December 10.— No 10,997. 

MUSHET, William, and MUSHET, Robert.— " Improve- 

" ments in moulding iron." Mechanical means or apparatus, such 

as rollers, pressers, stampers, &c., are employed, instead of hand 

labour, in pressing down the loam or sand in the moulding box. 

[Printed, 6d. See Bepertoiy of Arts, vol. 8 {enlarged series), p. 9 ; Patent 
Journal, vol.1, p. 68 ; and Engineers and Architects' Journal, vol.9, p.246.j 

A.D. 1846, January 31.— N^ 11,065. 

BOVILL, George Hinton. — Improvements in the manufacture 
of iron. The invention relates, — 

1st. To an arrangement of apparatus for heating the blast by 
the flames at the tunnel head of the furnace, consisting of narrow 
and deep chambers, so that the air is heated in thin sheets. 

2nd. To " an improved mode of heating the air or blast, by 
** blowing the same partly through and partly over the fire in a 
" closed retort or fireproof chamber.'* 

3rd. ** To the working of blast furnaces by exhaustion op 
'' suction, in contradistinction to the present method of blowing 
" air into them at a greater pressure than the atmosphere." 

4th. " To the introduction of steam above the boshes of blast 
" furnaces." 

5th. To a method of puddling iron " by the apphcation of the. 
** water furnace, commonly known as Kymer and Lighton's fur- 
" nace, the same being worked by air blown into a closed ashpit^ 
^' and the introduction of air over the fire to consume the gases 
** generated." 

6th. To a preparation of cinder from Cumberland ore or hammer 
scale, and the slack of anthracite coal or other suitable fuel, *' to 
** assist the working of iron in the puddling furnace," and also to 
facilitate the combination of steel with iron. 

7th. To " a mode of calcining iron by combining the use of 
" certain furnaces with heaps of ore." 

8th. To a mode of constructing certain furnaces for heating or 
rebeating iron, the heat and flame being made to descend through 
^e bed of the fiimace, 

fP^inted^Sd. fleePktent Journal, vol.1, p. 17^.1 
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A.D. 1846, February 11.— N<» 11,078. 
BUDD, James Palmer.— ■" Improvements in the manufacture 
" of iron." These relate to '' the application of clinkers arising from 
" the combustion of coal in the manufacture of iron." Clinkers 
being of a light porous nature and containing earthy matters are 
combined in the blast furnace with the rich ores or iron cinders. 
They " lessen the density of the whole," allow a " a freer passage 
" for the blast," and supply the " necessary proportion of earthy 
" matter." Where the clinkers are rich in iron a less proportion is 
employed than where they are poor. Ironstone cinders and mine 
are combined with the clinkers in such proportions '' as to retain 
*' the per centage of the iron in the charge fed into the blast 
" furnace below 50 per cent, of iron." If the clinkers are rich 
enough in iron they may be used alone. 

[Printed. Sd. See Patent Journal, vol. 6, p. 393 ; and Engineers and Archi- 
tects' Journal, vol. 11, p. 306.] 

A.D. 1846, June 29.— N« 11,262. 
STIRLING, John Davie Morries. — " Certain new alloys and 
" metaUic compounds, with a method of welding the same and 
** other metals." In order to produce metals having the qualities 
necessary for various purposes, cast iron is mixed with tin to give 
hardness, with wrought iron to give tenacity and strength. To 
obtain closeness of texture and smoothness of surface alloys of tin, 
bismuth, zinc, and copper are employed, also silver; manganese 
adds hardness. Particular directions are given as to proportions 
and method of using the various metals. In welding the metals 
and alloys the surfaces are to be made very even and smooth, and 
the metals heated to a low welding heat, as low as possible. Borax 
or other suitable flux may be applied to the surfaces, and pressure 
is then applied by means of a screw, vice, rollers, or otherwise. 
The pressing apparatus should also be heated. 

[Printed, 4d, See Repertory of Arts, vol. 10 (enlarged series), p. 36.] 

A.D. 1846, July 14.— N^ 11,288. 
HILL, Lawrence. — " Improvements in manufacturing iron for 
" building ships," &c. The invention relates to a mode of forming 
the outside shell or plating of two layers of malleable irQ^vK^s^-^^^ 
and making the heels of plates livetted \»%^?3iD«t \ «sA^^Rk "^tsk^ 
mode of boring the holes in the platea aTiA.Ao«x^. _ 

[Printed, 8d. See B«pertory of ATte,vo\.^ ^euXwrged teriwi^*^ '''^ 
Patent Journal, voL 2, p. 572.3 

o 2 
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A.D. 1846, July 14.— N<» 11,296. 

STEWART, David Yoolow. — " Improvements in moulding 

*' iron and brass." The invention relates to a mode of moulding 

pipes and cylinders, in which the labour of ramming the sand is 

Eaved and great accuracy is obtained. 

pPriuted, 7d. See Repertory of Arts, toI. 9 {enlarged series), p. 155 ; 
Patent Journal, voL 2, p. 587 ; and Engineers and, Architects' Journal, 
voL 10, p. 122.] 

A.D. 1846, August 4.— No 11,322. 

PAYNE, Thomas. — " Improvements in the manujfocture of 

" rolls for rolling iron and other metals." The rolls are made by 

casting them of the proper size, leaving the interiors hollow. 

Wrought-iron axes or shafts are then accurately fitted in the 

hollow rolls, and fastened with keys or wrought-iron collars 

shrunk on. The working journals and surfaces are afterwards 

turned. 

[Printed, 3d, See Repertory of Arts, vol. 9 (enlarged series), p. 174 ; 
London Journal {Netoton*s), vol. 30 {conjoined series), p. 108 ; Engineers 
and Architects' Journal, voL 10, p. 90 ; and Patent Journal, voL 2, 
P..628.] 

A.D. 1846, September 24.— N** 11,380. 

NEWTON, Alfred Vincent. — " Improvements in the method 

" of healing, hardening, and tempering various articles made of 

^' steel or of iron and steel combined." A communication. 

The Specification and drawings describe heating ovens and 

revolving apparatus to ensure the articles being properly heated ; 

and also apparatus for dipping the articles in the hardening 

liquid. 

pPrinted, 10<{. See London Journal {Newton's), vol.30 {conjoined series), 
p. 882.J 

A.D. 1846, October 15.— N<» 11,411. 

CONDIE, John. — " Improvements in machinery, and in manu- 
" facturing malleable iron." The invention relates, — 

Ist, to improvements in steam hammers ; and the Pa- 
tentee distinguishes his invention from the steam hammers of 
Jkwes Watt, see Specification of Watt's Patent, N« 1432, 
AprJJ 28, A.D. 1784 (printed), and o« m\«ii\i, ^«fc ^V«^\- 
^ca^oa of PAtent N» 2939, June 6, A^<i ^:pTOi\«^^, ^^ ^1 
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Nasmyth, see Specification of Patent N« 9382, June 9, 1842 
(printed) ; also Specification of Patent N« 9850, July 24, 1843 
(printed); in all of which the steam cylinder is fixed, and the 
hammer attached to the moveahle piston rod whereas the Patentee 
makes his steam cylinder moveable, and form part of and act as a 
hammer, the hammer face being apphed to the end of the cylinder 
so as to employ its weight with advantage. 

2nd. Anvils, hammer, and squeezer faces are made with wrought* 
iron tubes therein, so that water may circulate freely through them, 
and keep them cool. 

[Printed, lOd. See Repertory of Arts, vol. 9 (enlarged series), p. 848; 
Jx>ndon Journal {tfewton's), vol. 30 [conjoined series), p. 345; F&tent 
Journal, voL 2, p. 786; and Engineers and Architects' Journal, vol. 10, 
p. 224.] 



A.D. 1846, December 7.— N« 11,476. 

MOREWOOD, Edmond, and ROGERS, George.— " Improve- 
'' ments in the manufacture of iron into sheets, plates, &c." The 
invention relates to modes of preparing and coating and stamping 
sheets of iron and other metals. 

[Printed, 9d. See Repertory of Arts. vol. 11 (enlarged series), p. 169; Lon- 
don Journal {Newton*s), vol. 32 (conjoined series), p. 18 ; and Patent 
Journal, voL 3, p. 50.3 



A.D. 1846, December 14.— N« 11,482. 

YATES, James. — ''Improvements in the construction of bla^t 
" furnaces.*' These relate, — 

1st, to an improved furnace wherein an arch or dome is 
employed, fixed at or below the tunnel head, so as to cause 
the heat and flames to reverberate against the arched part, 
and be thrown down upon the charge, so as to heat it sooner 
and obviate the necessity of the charge remaining very long in the 
furnace, which the Patentee does not consider beneficial. Several 
forms of furnaces are described made upon this principle, which 
are less lofty, and have more tuyeres than those in ordinary use. 

2ndly. A tuyere box is described which is kept cool by the 
passage of air round the pipe instead of employing water. 

3rd. An improved arrangement of two or more reciprocaAAxv^ 
engines and blowing cyUndera ^itViouV. tw «^T«^^^ ^^>^^^^.>«^ 
which great uniformity of presume vs .«i^^- ^^^^^^^^ ^^ 
4tb, An air regulator by wUch tVie \Aaa^ ^^ ^«^^ 
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of a flexible cylinder acted upon by the pressure of steam or 

springs. 

5th. Two or more fans are placed on the same axis, the air 

being driven by one fan into the case of another^ and motion 

being given by a rotatory engine upon the same shaft. 

[Printed, U. Id, See Repertory of Arts» vol. 10 ienlaroed aeriet), p. 129; 
Mechanics' Magazine, voL 47» p. 20 ; and Patent Journal, toL 8, p. 108.3 

A.D. 1847, February 24.— N« 11,698. 

FOX, Charles. — Method of welding or uniting pieces of metal 
together by pressure. 

The pieces of metal are heated to a welding heat, and the sur- 
fi&ces to be welded or united are placed in contact, the pieces of 
metals being held and supported in suitable moulds. Great pres- 
sure is then applied by means of hydraulic presses and suitable 
apparatus, so as to force together the surfaces placed in contact, 
and so unite them. Pieces of metal, as iron or steel, are also 
pressed into various shapes by the hydraulic presses and apparatus 
described, which may be used for making spokes for railway 
wheels, 

[Printed, 1». Sd. See Patent Journal, vol. 8, p. S3d.] 

A.D. 1847, April 8.— N<» 11,653. 

CRANE, Patrick Moire. — "Improvements in the manufacture 

" of iron." These relate to the use of anthracite coal in the 

refinery furnace. The anthracite is to be previously heated in 

kilns or in any convenient manner, or used in a state of ignition. 

It may be used alone, or mixed with other fuel, and effects saving, 

and is said to improve the quality of the refined iron. 

[Printed, Zd. See Repertory of Arts, vol. 10 (enlarged series), p. 806 ; Lon- 
don Journal (Newton's), vol.81 (conjoined series), p. 277; and Patent 
Journal, vol. 3, p. 529.] 

A.D. 1847, May 27.— N^ 11,723. 

BLEWITT, Reginald James. — " Improvements in the manu- 
** facture of malleable iron." The iron, instead of being refined 
in a refinery furnace, is to be produced from the air furnace com- 
monly used for casting or founding purposes. It is to be melted 
in the air furnace, and then run out into sand or iron moulds, and 
then subjected to the puddling process. The fuel used by the 
pAtentee "ia tk white ash semi-bitummow^ coal oi «x<:^^\^ 
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*' quality." He uses 1 or 2 cwt. of charcoal, with each charge of 

iron of about 4 tons. 

[Printed, 8^. See Repertory of Arts, vol. 10 (enlarged seriea)^ p. 864 ; 
Mechauics' Magazine, toI. 47, p. 552; Patent Journal, voL4, p. 80; and 
Engineers and Architects' Journal, voL 11, p. 46.] 

A.D. 1847, June 10.— N^ 11,738. 

DARLING, William. — " Improvements in moulding, and in 

'' the manufacture of certain articles of cast iron." The articles 

referred to are cast-iron railway churs, and the Specification and 

drawings describe the process of casting with cast iron and other 

moulds, also of anneaUng the chairs, and of employing iron taken 

directly from the smelting furnace. 

[Printed, 9d. See Mechanics' Macazine, vol. 47, p. 606 ; Practical Me- 
chanics' Journal, vol. 1, p. 16 ; ana Patent Journal, vol. 4^ p. 80.] 



A.D. 1847, June 19.— N« 11,759. 

VICKERS, William. — " Improvements in the manufacture of 
iron." Pig iron is melted with small quantities of wrought iron, 
such as scrap turnings or filings, and the mixture is run in finely- 
divided streams into water. The proportions vary ; for making 
good ordinary wrought iron, 30 parts of wrought-iron turnings, with 
70 parts by weight of iron, are found beneficial. If the iron be 
intended for making steel, the proportion of wrought iron may 
be increased, and 40 per cent, of wrought iron employed. The 
melted iron is run into a cast-iron tray, perforated with half-indi 
holes, and lined with clay about i inch thick, punctured *' with 
holes about i of an inch thick at those places where there are 
holes in the tray." The iron is dropped in a divided state into a 
cistern of water about 15 feet below it, and is afterwards worked up 
into wrought iron in the ordinary way. From 3 to 5 per cent, of 
black oxide of manganese may be used advantageously with the 
melted pig and wrought iron, and may be introduced by placing 
small quantities in the tuyere holes. 



(f 




A.D. 1847, June 26~No 11,767. 

WILSON, Robert. — " Improvements mmafihwaftx^" icstl^^^gsss^, 
stamping, and cutting metals, &c. TVi^i^fti^^aX*^ ^acL\asES?ss^^ 
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construction of steam hammer, and the use of steel in forming the 
metallic packings of the piston, and a method of connecting the 
rod to the piston. 
[Printed, l*.l(kf.] 



A.D. 1847, July 3.— N° 11,781. 

BROWN, Jeremiah. — " Improvements in rolls and machinery 

** used in the manufacture of iron," &c. These relate to a squeezer 

by means of which balls of iron are squeezed by subjecting them to 

the action of three excentric rolls rotating in the same direction. 

Also to a method of doubhng or piling blooms of iron ; the blooms 

are rolled, then cut through, and the two portions are placed on 

one another and passed through rollers at a welding heat. Also 

to a method of making vice pins and vice moulds. 

[Printed, Is. 4d» Sec Patent Journal, vol. 4, p. 145 ; and Artizan, vol. 9» 
p. 163.] 



A.D. 1847, July 20.— N« 11,810. 

POOLE, Moses. — "Improvements in the manufacture of cast 
*' metal, iron, and steel." 

1st, The quality of cast iron is to be improved by introducing 
into the liquid metal oxides of iron and of manganese, and 
nitrates, chlorates, carbonates, and oxides of potassium. Old 
iron may be used in the proportion of 10 to 50 parts of old iron to 
100 parts of oxidizing matters. 

2nd. Pieces of cast metal iron may be hardened by using 
moulds of thin metal, and cooling the external surface thereof. 

3rd. Perfectly pure iron may be obtained by the action of zinc 
on concentrated salts of iron, and is useful for medical and other 
purposes. 

4th. Prussiate and ferrocyanides are used in the manufeuHure 
of steel, with 100 parts of iron from 1 to 5 parts of prussiate of 
potass are employed. 

[Printed, 4tf, See Eepertory of Arts, vol. 11 {enlarged series), p. 102.) 

A.D. 1847, July 23.--N» 11,811. 

PERLBACH, Henry Joseph. — " An improved method of unit- 

''-tty certain metals and alloys of metals." "Piecfc^ oi ^ptcow^X. Vtotv 

«fle muted to coat iron by cleansing them "weYLmtli %ci^ «cA co^et* 
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ing them with a coat of tin ; then that portion of the surface of the 

wrought iron which is to be united to the cast iron is covered with 

an alloy of 5 parts copper to 95 parts tin. The piece of wrought 

iron is then placed in a suitable* receptacle or moidd and melted, 

cast iron is poured upon its surface covered with the alloy. The 

same means may be employed for uniting steel and cast iron and 

other metals. If the pieces be very large the proportion of copper 

in the alloy should be increased. 

[Printed, Zd, See London Journal (JVetr^on*«), vol. 82 {conjoined series), 
p. 40.] 

A.D. 1847, July 29.— N<» 1 1,823. 

WITHERELL, George, — " Improvements in manufacturing or 

*' working iron for various useful purposes.^' A conununicatioQ 

irom abroad. 

The Specification and drawings describe apparatus for twisting 

the fibres of wrought iron during the process of manuftMrture into 

bars instead of allowing them to lie longitudinally. Two pairs of 

rollers are employed^ the first pair rolls and delivers the bar to the 

second pair ; these are carried in a forked frame fixed on a hollow 

shaft which is made to rotate, so that when the second pidr *' have 

" laid hold of the bar" they are carried round by the forked frames 

and give the bar " a reguUir and uniform twist/' and afterwards 

deliver the bar so twisted and rolled through the hollow shaft. 

[Printed, (id. See London Journal {Newton's), vol. 82 {conjoined series), 
p. 317 ; and Patent Journal, voL 4, p. 445.] 

A.D. 1847, September 2."-N« 11,851. 

DAVY, Henry. — Improvements for separating copper and other 
metals from their ores. These relate,— 

1st, to a mode of heating hot blast. In some cases the pipes 
are in their hotter parts lined with firebrick dipped in a solution 
of nitrate of copper, which blackens by heat, and is favourable to 
radiation. In the cooler parts are placed pieces of copper blackened 
or reddened by superficial oxidation ; or a number of smaU pipes 
may be used instead of a large main pipe. 

A mode of increasing the amount of surface exposed to the 
heat is also described, with the aid of drawings. 

Other parts of the invention relate to the working of copp» 
ores. 

[Printed, 6d. See Repertory of Art8,\o\. \\ VmOo-^** ««n«i\^^,>&V\ -ws^ 
Patent Journal, vol. 4, p. 4&4.3 
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A.D. 1847, September 9.— N° 11,858. 

ROBERTSON, Joseph Clinton.^ — " Certain improvements in 
*' the manufacture of metals from their ores." A communication. 
Electricity is employed to aid in driving off the '' volatilizable 
*' matters" and impurities, such as sulphur, arsenic, &c., from 
ores. " Sulphur, phosphorus, and arsenic, being naturally 
electro-negative, are therefore powerfully attracted to the 
electro-positive pole of a voltaic battery, and have also their 
** chemical afl&nities for metallic bases thereby impaired or sub- 
verted, so as to yield more readily to the volatilizing influence 
of heat, and pass off in a state of fumes or vapour." The ores 
may be roasted in a close kiln like a limekiln, having moveable 
iron bars at the bottom. The ores and fuel are filled in alternate 
layers. On the top is placed a ring or cross of iron, and iron rods 
pass down from it, vertically or otherwise, through the mass. 
When the charge is ignited the cross or ring is to be connected 
with one pole of a voltaic battery and the bars with the other, and 
currents of electricity are passed through, their power being pro- 
portioned to the mass of materials. As the fm*nace is emptied at 
the bottom it is to be replenished at the top, and the calcined or 
roasted ore is washed and reduced in the ordinary way. 

[Printed, 8<i, See London Journal (N^ewton^s), vol.32 {conjoined series), 
p. 201 : Mechanics' Magazine, vol. 48, p. 260; and Patent Journal, vol. 4, 
p. 432.] 

A.D. 1847, October 14.— N° 11,906. 

NEWTON, Alfred Vincent. — " Improved machinery for 
*' blooming iron." A communication. The Specification and 
drawings describe a " rotating cam-formed compresser, combined 
** with two or more rollers placed near each other and at the same 
" distance from the axis of motion of the compresser, so that the 
compression and elongation of the loup will be due entirely to 
the excentricity of the compresser." On the surface of the 
roUers are slight projections, and on the periphery of the com- 
presser are teeth gradually diminishing in depth, so as to catch 
hold of and turn the bloom. Two cheeks are combined with the 
compresser and rollers, which are curved and forced together by 
springs, bo as to '*aet up " the ends of the bloom. Apparatus for 
ibeding and discharging the bloom is also aUa^V^^, 

/^*iJeA lOa. See Patent Journal, toI, 4. p. S*&-, mi^ 'E.x^gcMet^ «A. 
^Arobltecta' Journal, voL 11, p. 170.1 
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A.D. 1847, October 14.— N« 11,910. 

WALL, Arthur. — Apparatus for separatin^ir oxides from thdr 

compounds. The Specification describes an apparatus in which a 

series of magnets are made to separate oxides of iron from other 

oxides and compounds. 

pPrinted, M. See Repertory of Arts, vol. 12 (enlarged eeriee).'^. 82; 
Patent Journal, vol. 4, p. 628 and Engineers and Architects' Journal, 
vol. 11, p. 144.] 

A.D, 1847, November 16.— N<» 11,967. 

BRUNTON, William. — "Apparatus for dressing ores or 

minerals." The Specification describes apparatus for washing 

ores, in which centrifugal force is applied as a means of separating 

the heavier from the lighter particles. 

[Printed, lOrf. See Repertory of Arts, vol. 12 (enlarged series) , p. 46; and 
London Journal (Netoton's), vol. 32 (conjoined series), p. 427.] 

A.D. 1847, November 18.— N^ 11,970. 

ROCKE, William. — "A new mode of treating and applying 
" wrought iron." Scrap or pieces of wrought iron are to be melted 
in a cupola furnace with a weak fan -blast, or in a reverberatory 
furnace. The molten wrought iron is then cast into the requisite 
shapes or articles, which are subsequently annealed. They are 
placed in an ordinary converting furnace in an iron box or casing 
of bricks and surrounded with rich Cumberland or other ore or 
charcoal, and covered close to exclude the air, and subjected to 
heat. A test bar may be used to guide the workman in ascer- 
taining when the operation is completed. Cast iron may be 
mixed with the wrought iron, if the iron need not be very close 
and tough, in quantities not exceeding the weight of wrought iron ; 
or steel may be used, in like proportions, if the temper of steel be 
required in the metal produced. 

[Printed, Sd. See Repertory of Arts, vol. 12 (enlarged series), p. 263 ; Lon- 
don Journal (Newton's), vol. 82 (conjoined series), p. 447 ; and Patent 
Journal, vol. 6, p. 84.] 

A.D. 1847, November 18.--N<» 11,971. 

PARKES, Alexander. — " ImpTOvercveiv\,a Vcv >iJc\^ tb»xn^^s*qcc6r. ^ 
" metals, and in coating iron and steel." 
The invention is described under ^n^ \i^«.^^, ^^ "^^ks^ ^^'^'^ 
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relates to iron, and consists in the use of a flux made up of muri- 
atic acid, 1 cwt. ; water, 2 cwt.; charcoal or coal, 2 cwt.; caustis 
lime or magnesium, limestone or haiyta, 4 cwt., either with or 
without chloride or oxide of manganese, ahout 20 or 40 parts. 
To every ton of roasted ore 2 cwt. of this flux are to he added. 

If nitrate of haiyta, iron, or manganese he used, half the quantity 
of flux will suffice ; if nitric add he used, 50 Ihs. of commercial 
acid with 100 Ihs. of water are added to each ton of wasted ore. 

From 10 to 20 per cent, of the ahove compound may he used in 
the puddling or remelting furnaces. 

[Printed, 4<^. See Repertory of Arts, vol. 12 {enlarged series), p. 191.] 

A.D. 1848, January 29.— N« 12,047. 

RUSSELL, William. — "An improvement in the manufacture of 

** such har iron as is used in the manufacture of certun kinds of 

*' rod iron." In order to take off the scale from the har iron, a 

scraper or cleanser is fixed in the front of the rolls, which scrape? 

the har and removes the scale which would otherwise have to ha 

humed off in the hillet furnace. 

[Printed, Gd. See London Journal {Newton* s), vol. 33 {conjoined series) , 
p. 388 ; and Patent Journal, toL 5, p. 283.J 

A.D. 1848, Fehruary 23.— N° 12,074. 

NASMYTH, James, and GASKELL, Holbrook.— "Improve- 

*^ ments in machinery or apparatus for forging, stamping, and 

** cutting iron and other suhstances." 

The Specification and drawings descrihe, under eight head^, 

various improvements in the self-acting steam hammer. 

[Printed, 1«. Irf. See Patent Journal, vol.6, p. 341; and Engineers and 
Architects' Journal, voL 11, p. 302.] 

A.D. 1848, April 18.— N<» 12,128. 

ATWOOD, Charles. — " Improvements in the manufacture of 

iron." In order to enahle iron ores that are reduced to small pieces 

to he advantageously used, they are to he mixed with coal of hitu- 

minous quality and coked, so that the small or pulverized pieces 

of ore may he comhined with the coal, and so he prevented from 

" slipping through " the fuel, and reaching the hottom without 

^e/n/f properly reduced, 

CPi-inted, 8d. See Ix>ndon Journal (^ewfon'i), \o\,^ ^couioiucd «er\.e«^, 
-P. 406; and Patent Journal, voL 6. p. 44.3 
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A.D. 1848, April 27.— No 12,142. 

PARKES, ^Vj^exander.— "Improvements in the manufacture of 

" metals, and in coating metals.'^ The invention relates to ores 

of copper, silver, and antimony and other sulphuretted ores, and to 

coating iron with an alloy of lead and tin and antimony. 

[Printed, Zd. See London Journal {Netoton^s), vol. S3 {conjoined teriei), 
p. 332 ; and Repertory of Arts, vol. 14 {enlarged series) ^ p. 19.] 

A.D. 1848, June 1.— N^ 12,173. 

TURTON, Thomas Burdbtt. — " Improvements in machinery 

" for tending and fitting plates or bars of steel, iron, and other 

*' materials to be used for locomotive engines and carriages, 

" springs," &c. 

The Specification describes apparatus for bending plates or bars 

cf steel into segments by means of rollers or blocks. 

[Printed, 10<2. See Repertory of ArttL vol. 18 {etUarged eeries), p. S9; and 
Mechanics' Magazine, vol. 49, p. 670.J 

A.D. 1848, June 13.— N» 12,184. 

CAPPER, Charles Henry. — "Preparing and cleansing mi- 
nerals," &c. 

The Specification describes apparatus for sifting, dressing, and 
washing crushed minerals. 

[Printed, l<k2. See Mechanics' Magazine, voL 40, p. 596; and Pno(ie»l 
Mechanics' Journal, vol. 1, p. 289.] 

A.D. 1848, June 13.— N« 12,186. 

HUNT, William. — "Improved apparatus to be used in pro- 

" cesses connected with the manufacture of certain metals and 

*' salts." 

The Specification describes a reverberatory furnace having a 

sloping bed or floor of brickwork between the front of the furnace 

and the bars. The fire is first kindled on the bars, and then upon 

the bed is deposited the supply of fuel which is gradually heated 

by the action of the fire, and is pushed on to the bars as required, 

by means of rakes ; the rakes are made with large heads so as to 

close the doors in the front of the furnace when they are drawn 

back and not required for operation, 

^Printed, 9d. See Mechanics* Magazine, vo\. Aft, ^. ^^\ "^T*RiNK'!9ac'>&s*« 
clmnica' JounwJ, voL 1, p. 252 ; and Arliian., -hoY.! « \>. V^ 
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A.D. 1848, June 24.— N« 12,193. 

HUNT, William. — " Improvements in obtaining metals from cer- 
tain ** compounds," &c. Iron is to be obtained from iron slags by 
first granulating the slag by melting and running it into water, then 
mixing it with one fourth of its weight of small coal and pladng it in 
a reverberatory furnace covered with small coal. It is to be exposed 
to a full red heat for cementation for about 24 hours, and metallic 
iron is the result. This may be melted in the blast furnace to pro- 
duce pig iron or " puddled " or washed and worked up with pig or 
plate iron into wrought iron. The Specification also relates to the 
manufacture of copper and tin, and of soda. 

[Printed, 1*. 6d. See Eepertory of Arts, vol. 13 {enlarged series), p. 160; 
Mechanics' Magazine, vol. 49, p. 646 ; Practical Mechanics' Journal, vol. 1, 
p. 263 ; Artizan, vol. 7. p. 130 ; Patent Journal, vol. 6, p. 124 ; and Engineers 
and Architects' Journal, voL 12, p. 66.J 

A.D. 1848, August 8.— N« 12,234. 

LEES, Samuel. — " Improvements in the manufacture of malleable 
iron." These relate to the method of forming ** the pile or fagot.'* 
The plates or " flat bars " are placed at right angles, the comers 
being dovetailed or overlapping, and the interior is to be filled with 
best scrap iron, or other plates placed similarly overlapping, or 
placed vertically or horizontally, as may be found most advantageous 
for the kind of bar required. 

Also to an arrangement and construction of rollers. A suitably 
formed bar or mould is attached to the framing of the rolling mill 
so as to preserve the form of the groove or hollow while the bar is 
passed through the rollers on its edge. 

Also two sets of rollers are used revohdng in different directions 
side by side, so that the bar need not be lifted over the rollers. 

Also bars of iron are to be straightened after being rolled by 

fastening them at their ends by two clamps or holders, and allowing 

them to draw themselves into a straight line by the force of con« 

traction when they cool. 

fPrinted, Is. Id. See London Journal {yeivton's), vol. 34 {conjoined series), 
p. 160; Mechanics' Magazine, vol. 49, p. 624; Artizan. vol. 7, p. 156; 
Patent Journal, vol. 6, p. 206 ; Engineers and Architects^ Journal, v<^ 12, 
p. 82.] 

A.D. 1848, August 21.— N^ 12,249. 

S£fA W, Richard. — " Improvementa m ^e m«a»$wXKttfc lA '-vtow 

Juto tyre *' and other bars, &c. Thcsa© teVate \» «* mo^^ o\ 
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arranging the flat bars forming the pile, so that the danger of 

the bar *' laminating " and " shewing joints outwardly " may be 

avoided. The Patentee makes " hollow shapes and forms by 

bending plates or '' flat bars/' and using them in the formation of 

piles. Care is to be taken that there be no joints on the outer 

surfaces of these flat plates, the object being " to bring the lamina 

" of the iron in the pile to correspond and run even with the 

** shape of the bar into which it is intended to be rolled." The 

drawings show the different arrangements. 

fPrintedA^. Id. See London Journal {Newton's), vol. 34 {conjoined series), 
p. 165 : Bepertory of Arts, vol. 13 (enlarged series), p. 277 ; Mechanics* 
M&gKane, voL 00, p. 189 ; Artizan, voL 7, p. 185 ; and Patent Journal, vol. 6, 
p. 207.] 

A.D. 1848, September 21.— N° 12,271. 

FREARSON, John. — "Improvements in bending or shaping 

" iron or steel, and other metal,'* Tlie invention relates to machinery 

for making the links of chains. 

CPrinted, Ss, SdL See Mechanics' Marine, vol. 6, p. 286 ; Artizan, vol. 7, 
p. 206 ; Patent Journal, vol. 6, p. 2467] 

A.D. 1848, October 12.— N" 12,288. 

STIRLING, John Davie Morries. — "Improvements in the 
" manufacture of iron and metallic compounds.*' The patentee, 
after referring to his Letters Patent of June 29, 1846 (See N<* 
11,262), describes his improvements in the manufacture of malle- 
able iron and alloys of iron and other metals. 1st, in making 
malleable iron, he adds malleable iron scrap in proportion of from 
^th to ith, or even ^th by weight to white pig iron in the pig 
bed, or otherwise, and the mixtiire is then boiled and puddled so 
as to thoroughly incorporate the whole together. Another mode 
of mixing, which is preferred, is to melt the malleable and cast 
iron in a suitable furnace, and then run the liquid mixture into 
the puddling furnace ; the expense of refining iron is by these pro- 
cesses avoided. If good quaUties of cast iron be employed, larger 
proportions of malleable iron should be used. Refined iron may, 
if required, be also combined with malleable iron scrap. Steel 
scrap also improves the quality of the iron. To produce an alloy 
of malleable iron less fibrous and harder thau. tVikS. c-orcKcassa. \s«vs.^ 
block tin or groin tin may be added in pxo^otyivavi ol ^xaxa. ^^*^s^ 
j^ bjr weight to any of the above mixtur^a -j^a^rnxx^^^^Sas^J^^^ 
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and arsenic may be similarly used, and also zinc and copper, which 

produces a hardeninf^ effect, and manganese, which gives a steely 

character to the iron. An alloy of zinc and iron is produced by 

introducing zinc into the cupola furnace when the charge has been 

lately run out ; the zinc combines with the iron left adhering to 

the sides of the furnace, and forms a mixture which should contain 

from 4 to 5 per cent, of iron ; if it be found to contain less more 

iron should be added. The Specification also describes a method 

of making an alloy resembling gold from zinc, iron, copper, and 

manganese, which is called British gold ; also an alloy of copper 

and manganese; also an alloy of zinc^ iron, and copper, and 

nickel, and manganese resembhng silver. 

[Printed, 6d. See Repertory of Arts, vol. 16 {enlarged series), p. 42; 
Artizau, vol. 7. p. 231 ; Patent Journal, vol. 7, p. 12 ; Mechanics' Magazine, 
vol. 50, p. 381.] 

A.D. 1848, November 26.— N' 12,310. 

NEWTON, Alfred Vincent. — "Improvements in the manu- 

** facture of steel." The Specification and Drawings describe 

apparatus and a furnace for refining iron, and forcing upon it 

currents of gaseous carbon and atmospheric air so as to convert it 

into steel. The metal is prepared by melting it with a "hot 

*' carbonic oxide blast " in plumbago crucibles. 

[Printed, 9d. See London Journal (Netoton's), vol.35 {conjoined series), 
p. 3 ; Mechanics' Magazine, vol.5, p. 42S ; Patent Journal, vol. 7, p. 33.] 

A.D. 1848, November 19.— N" 12,323. 

COAD, Richard. — " Improvements in blast furnaces, &c." 
No Specification was enrolled. 

A.D. 1848, November 11.— N** 12,325. 

PARKES, Alexander, and PARKES, Henry.— "Improve- 

" ments in the manufacture of metals and alloys of metals, &c." 

These relate to the manufacture of copper and lead, and various 

alloys of those metals. 

[Printed, 4rf. See Hepertory of Arts, vol. 14 {enlarged series), p. 96; 
Mechanics' Magazine, vol. 50, p. 476.] 

A.D. 1848, November 29.— N" 12,345. 
SCHUNK, Edwatid. — "Improvements m t\ift TXAXL^)L^«JQ^^a^ ^1 
* malleable iron, and in treating other ptodwc^a ^\«mfe^ \ti 'Ocka 
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'' process." The invention consists in manufeuHiiring iron from 
tin plate, scrap, or refuse, and in separating and recovering the 
tin. The tinned plate, is placed in a boiling solution *' of an alka/- 
" line sulphuret containing an excess of sulphur," such as per- 
sulphuret of sodium, or in '' a solution of oxide of lead in caustic 
'* potash or soda ley," the latter may be used warm or cold, or 
in ^'a solution containing a chronate of an alkali and caustic 
" alkali." The first process is preferred. The scrap iron, after 
the tin is removed, is to be well washed, and then packed in cylin- 
ders or pipes of sheet iron of about a cubic foot capacity. The 
whole must then be heated to a welding heat, and hammered until 
it becomes solid. The solution containing the tin is to be boiled 
down until the residue will crystallize, llie crystals are squeezed 
in a press, and then dried and slowly roasted to drive off the 
sulphiur, leaving an oxide of tin. Upon the oxide of tin is thrown 
a mixture of small coal, charcoal, or other carbonaceous matter, 
and dry carbonate of soda or quicklime, and the whole is heated 
in a fiimace until the mass melts, and the tin is run off through 
a hole in the bottom of the furnace. 

[Printed, Sd, See London Joonial {Newton's), vol. 85 {conjoined series), 
p. 15 ; Mechanics' Magazine, vol. 50, p. 627.] 

A.D. 1848, December le.—No 12,373. 

CLAY, William. — " Iniprovements in machinery for rolling iron 

•* or other metals," &c. These relate to the use of machinery for 

rolling taper, conical, or wedge-shaped bars. "The bearings of 

" one of the compressing rollers are made to rise gradually in 

"their standards, so that the distance between the rollers is 

" gradually increased, and a taper form is given to the bar." The 

Patentee describes a method of effecting this object by means of 

pistons containing water or other suitable fluid, which is allowed 

to escape gradually, and allow the pistons to recede. 

rPrinted, I». 4d. See Londoc Journal {Newton's), vol. 35 {conjoined series), 
p. 19 ; Mechanics' Magazine, vol. 5, p. 597 : Artizan, vol. 8, p. 27 ; Engineers 
and Architects' Journal, vol. 12, p. 249 ; Patent Journal, vol. 7, p. 115.] 

A.D. 1848, December 30.— N« 12,39/. 

WILSON, William Gilmour.— " Improvements in the forma- 
" tion of moulds and cores of moulds for castm^ Ytwv 'wA ^•Ciassx. 
"substances." The Speciftcation and xvumetov^^ ^"^"^y^ ^^ 
ecnbe the methods of fonmng t\ie movii^ «eA wt«^ ^s^ ^^^"^ 

u 
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Qollapsing and expanding metal patterns and core bars are 

employed. 

. pMnted, 2#. 4d, See Mechanics' Magazine, voL 6, p. 20 ; Patent Journal^ 
VOL 7, p. 160.] 



A.D. 1849, January 4.— -N^ 12,402. 

STEWART, David Yog low. — ** Improvements in the manu- 

" facture of moulds and cores for casting iron and other sub* 

** stances.^' These relate to a mode of making moulds for pipes, 

and furnishing moulds with wheels to facilitate their being moved 

into the drying stoves ; also to a mode of making cores and core 

bars, in which vegetable matters, such as sawdust and peat, are 

employed instead of straw. 

[Printed, 1«. 2<2. See Eepertoryof Arts, vol. 14 {enlarged series), p. 129* 
Mechimios' Magazine, voL 61, p. 20; Patent Journal, voL 7, p. 168. 



A.D. 1849, January 13.— N" 12,416. 

WILLIAMS, George. — " Improvements in preparing puddling' 

'' furnaces used in the manufacture of iron." Iron ore and 

scoria are ground to powder and mixed with water, so as to fonxi 

a kind of paste. This is moulded into bricks or slabs or other 

suitable shapes, dried uid baked, and used as a lining for the 

sides and bottoms of furnaces. 

[Printed, 6<2. See London Journal (Ketoton^s), voLSS (cotijoined serieq), 
p. 19; Mechanics' Magazine, toI. 61, p. 66 ; Patent Journal, voL 7, p. 178. J 



A.D. 1849, January 13.— N* 12,418. 

DUGDALE, Richard. — *' Improvements in hardening articles 
" composed of iron." The articles are enclosed in an air-tight iron 
box, each article being surrounded with a mixture consisting of 
charcoal, 1 cwt. ; borax, half-a-pound ; sal ammoniac, a quarter 
of a pound, and saltpetre, a quarter of a pound, or, in lieu of the 
latter, four times the quantity of common salt. The box and its 
contents are to be exposed for several hours to great heat in a 
furnace, until, experience shall show that the articles have been 
sufficiently acted upon. They are then to be removed and plunged 
into cold water. The articles may be hardened only in the parts 
required hy covering up the other parts with clay. 

Panted, Sd. See Mechanics' MagaziiLe, -vol. SV, ^. W\ 'Sv^'oSbl^sostAi^ 
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A.D. 1849, January 23.-^N« 12,437. 

PARIS, Charles Henri. — '' Improvements in preventing the 

*' oxydation of iron.'' These consist in coating the iron with glass 

or vitreous matter. 

CPrinted, 3<{. See Bepertory of Arte, voL 15 (jmiarifed aeries) , p. 149 ; Lon^ 
don Journal ^e%own*8), voL 86, p. 39; Mechimics' Masamne, vol. 51, 
p. 91; Patent Journal, voL 7, p. 214.J 

A.D. 1849, February 8.— N* 12,467. 

HILL, Lawrence. — '* Improvements in the manufacture of iron; 

" and in the machinery for producing the same," a communicatioii 

from Henry Burden, of Troy, in the United States. The invention 

consists in working pudd]^s' balls or heated masses of iron, by 

rolling and squeeadng them into blooms or bam from one end, 

and by a motion at right angles to the axis of the bloom or bai; 

so that the mass is gradually reduced and elongated from one end; 

The balls or blooms of iron are rolled or squeezed between surfieu^ts 

inclined at an angle to their axes, *^ so that by the motion of ona 

'* or more of these squeezing surfaces at right angles, or nearly so 

to the axis of .the bar to be produced, the mass of iron shall b6 

thereby gradually squeezed and reduced and carried towards and 

out of the spaces between the said inclined surfaces where thej 

are nearest together, the mass of iron being thus delivered in a 

** finished form." 

[Printed, *Jd, See Bepertory of Arts, vol. 14 {enlarged aeries) » p. 188} Me- 
chanics' Magazine, voL 61, p. 142 ; Patent Journal, yoL 7, p. 202J 

A.D. 1849, March 7.— N» 12,608. 

BAIRD, Jambs, and WHITELAW, Alexander. — " Improve- 
" ments in the method or process of manufacturing iron." These 
consist in a mode of heating air for the hot blast. The heating 
apparatus, consisting of vertical pipes, having one or more longi- 
tudinal partitions or divisions, is fixed at the -top of the blast 
frimace between an internal and external wall. The air driven 
through these pipes by the blast engine is heated by the flames of 
the f lunace and used as hot blast. 

.^ [Printed, 9d. See London Journal {N'ewton^s)^ vol.25 {conjoined ««ri«*\^ 
p. 226 ; Mechanics' Magazine , vol. 61, p. 2S7 \ PT«A\»\fi»2L^^^vci!L^ '^cs^\ai^ ^ 
voL 2, p. 166.] 
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A.D. 1849, March 14.— N* 12,609. 

SHANKS, Andrew. — " Improved mode of giving fonn to certain 
<^ metals when in a fluid or molten state." The invention condsts 
*' in the use of centrifugal force in the forming of metal castings^ 
** whereby pipes, tubes, and cylinders, and also drcular-shaped 
^' hollow vessels, may be cast without the use of cores." 

In casting tubes and pipes the liquid metal is 'poured into a 
hollow cyhndrical mould, placed in a horizontal position ; the 
hollow mould is then made to rotate, and the fluid metal is made 
to spread itself over the inner smrface of the mould in an unifoml 
manner; the interior diameter of the mould gives the external 
diameter of the pipe, and its thickness depends on the quanti^ 
of metal poured into the mould. 

In casting circular hollow vessels the liquid metal is poured into 
a cup-shaped hollow mould, fixed in a vertical axis, and made tp 
xotate, 

[Printed, M, See London Journal {NewUm**), vol. 8S (conjoined seriet), 

•" ' 282;?'' • -^ - 

,166.] 



p. 175 : Mechanics' Magazine, vol. 51, p. 282 ; Patent Journal', voU 7, p. 247';" 
Practical Mechanics' Journal, toL 2, p. ~ ''" 



A.D. 1849, March 19.— N* 12,526. 

RUSSELL, Thomas Henby and WOOLRICH, John Stk. 

PHBN.— ^' Improvements in coating iron, &c." Cadmium and its 

alloys are used for coating and preserving iron, the cadmium being 

dissolved in nitric acid diluted with water. Copper and its alloys 

are also used for coating iron, by employing " soluble acetates and 

** benzoates with cyanide of potassium.'^ 

[Printed, 4d. See Repertory of Arts, vol. 16 (enlarffed series), p. 163 ; Me* 
chanics' Magazine, p. 61, p. 286 ; Patent Journal, voL 9, p. 70.J 

A.D. 1849, May 26.— N' 12,634. 

PARKES, Alexander. — " Improvements in the deposition and 
'' manufacture of certain metals," &c. Iron tubes and other 
metal articles are coated with any two or more layers of copper* 
silver, tin, bismuth, or lead, by means of electric agency. In 
manufacturing copper, lead, and also iron, blowing apparatus is 
used to force atmospheric air, and also chlorine gas and hydro- 
carbon gas, upon the surface of the melted metal. In smelting 
ores of iron two or more blowing machmes «te «^.\.«*^ia^ \» >i)aa 
Jbhst furnace to increase the pressure of ihe eir, 'wVjiOa.Sa xxsfc^ wA.^ 
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or heated. In working certain metals^ and applying them^ phos^ 

phorus is combined with them^ as iron, silver, and nickel, and 

their alloys. For printing rollers and tubes an iron mould is used 

for the external form, and a core of sand or loam for the internal 

form. 

^Printed, 6d. See Repertory of Arts, vol. 14 {enlarged series), p. 361 ; Me- 
chanics' Magazine, vol. 5, p. 309 ; Patent Joiurnal, vol. 8, p. 42.] 

A.D. 1849, March 26.— N* 12,537. 

HENDERSON, David. — " Improvements in the manufacture of 

"" metal castings." The Specification and drawings, which are 

very numerous, and require to be referred to, describe a series of 

moulds which the patentee proposes to use for various purposes. 

[Printed, Is. Sd, See Mechanics' Magazine, vol. 51, p. 308 ; Practical Mecha- 
nics' Journal, vol. 2, p. 186; Patent Journal^ vol. 7, p. 262.] 

A.D. 1849, July 4.— N<» 12,687. 

KNOWLES, Sir Francis. — " Improvements in the production 
" and manufacture of iron." Malleable iron and steel are to be 
made " from iron ores by a direct process." The iron ores " most 
free from earthy matter," and " which approach most nearly to 
pure oxides of iron," are selected. They are broken in pieces of 
small size, so that when lying together interstices are left to allow 
of the passage of vapour or gases. If necessary, the ores are to 
be roasted to expel gaseous matter or water. The ores are theti 
placed in air-tight retorts, made of any suitable material, which 
are heated by a furnace or kiln. Retorts are furnished with gas 
pipes and stopcocks, so that currents of gas or vapour may be 
passed through them and their contents, and be cut off as occasion 
may require. To prevent all danger from explosion when the 
retorts are charged, a gas jet is lighted in the interior, and allowed 
to burn until it consumes all the oxygen therein contained. 
Various kinds of gases may be employed in the process, common 
coal gas when purified, and carbonic oxide gas, or gas obtained 
from coal- oil or naptha, or other hydro-carbon properly prepared. 
These gases are passed in general currents through the contents 
of ^the retorts when heated by pressure on thft ^laawsv^^t, ^st.\«^ 
other convenient means. The "hydrog^x^ oi VJCkfe %ii& ^^-vixs^R^^^^^ 
''the oxygen of the ore to form v/ater, >N)a(\ft ^^ ^-k^q^x^ xs^^^ 
''mth the oxygen to form caiboiac twd^ ox w^^^^^^ ^^ 
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leaving metallic iron as the result." The process should be 
carried on until a small portion of carbon is absorbed if malleable 
iron is to be produced ; the gas is then cut o£P, the contents of the 
retort taken out and puddled, and worked up into malleable iron. 

f steel is to be produced, about one per cent, of carbon should 
be absorbed by the ores in the retorts, the pieces of ore \mng 
removed from time to time and tested by the file, or in any other 
way, to ascertain the stage of the process reached. The ores so 
charged are then to be melted in crucibles, and made into steel 
in the ordinary way. If cast iron is to be produced the ordinazy 
ores may be employed, and are to be treated with gas in the 
retorts until they have absorbed from three to four per cent, of 
carbon; they are then melted in the blast furnaces with proper 
fluxes. The common iron ores may also be cemented with car- 
bonaceous matter in the close retorts. In the production of steel 
certain ores, as pure specular ores, hematites, or spathose ores, are 
employed, being roasted if necessary, and then cemented in the 
close retorts, as described ; they are then melted in fmmaces or 
cupolas, not more than twenty-five feet high, and very steep in the 
boshes, and the result is a '' steel- metal " suitable for ordinary 
purposes. For superior qualities the steel metal is to be melted 
in crucibles, and worked up in the ordinary way. If there is a 
deficiency in carbon this may be corrected by adding pure oxide 
of iron or iron scales ; about one per cent, of carbon ought to be 
obtained. The gases evolved from the furnaces may be collected 
at the heads by suitable apparatus, and used for the above 
purposes. The '* spathose iron ores and ores called soft mine" 
may be lused as a flux instead of limestone in blast fiimacefl^ 
being roasted if requisite, and prepared by the process of 
cementation described. 

[Printed, lOd. See Mechanics' Magazine, vol. 62, pp. 26, 46 ; Artisan, vol. 8, 
p. 27.] 

A.D. 1849, July 18.— N« 12,705. 

HOLLAND, John. — "A new mode of making steel." The 
chief ingredient employed in the process is " the silkworm cod 
" or ball, being the remnant of the cocoon with the chrysalis 
** contained in it," when the silk has been wound off; also all silk 
waste, remnants, clippings, and bits of old silk may be used, the' 
mme being tarreOed (or highly dried without beoiig: carbonised) 
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or not. It is preferred that they should be torrefied and then 
ground fine to powder to preserve them prom putrefaction. This 
powder is used for converting bars of iron into steel by covering 
the burs with layers of the powder and heating in suitable vessels^ 
as in the ordinary cementation process. Iron ores may be con- 
verted into steel by melting the ores properly prepared with layers 
of the silk powder in crucibles. 

[Printed Sd. See London Journal (Netcton's), vol. 37 (conjoined series). 
p. 40; Patent Journal, voL 8, p. 224; Mechanics' Magazme. voL 62, p. 76.J 



A.D. 1849, July 18.— N» 12,706. 

PLANT, Reuben. — " Improvements in making bar or wrought 

iron.'' The object of the invention is to regulate the heat during 

the process of puddling iron. A puddling furnace is described 

having two chambers, a puddling and a preparatory chamber, with 

a damper between them. Hot or cold blasts of air and jets of 

steam are used, as described, for regulating the heat in the chambers 

respectively. 

[Printed, dd. See' London Journal' {Netoton's), vol. 86 (conjoined 
series), p. 173 ; Patent Journal, voL 8, p. 212 ; Mechanics' Magamn^ 
vol. 62, p. 61.] 

A.D. 1849, August 1.— N". 12,722. 

THOMPSON, Benjamin. — " Improvements in the manu&cture 

'^ of iron." The Specification and drawings describe a furnace in 

which the current of air is produced by indraught instead of the 

ordinary method of injection. The gases are withdrawn on the 

exhaust j)rinciple by the use of jets of steam, or a lofty chinmey 

or the archimidean screw. The gaseous products are conducted to 

a separate steam furnace, and employed for purposes of heating by 

combustion. 

[Printed, Sd. See Mechanics' Magazine, voL 62, p. 119 ; Patent Journal, 
vol. 8, p. 221.] 



A.D. 1849, August 30.— N« 12,760. 

PRIDEAUX, Thomas Symes. — "Improvements in puddling 
" and other furnaces." 

Firstly, a puddling furnace is described having a closed ashpit 
to which air is supplied under pressure. The air is conducted 
through pipes or passages regulated by cocks or valves undet ^<^ 
bottom of the puddling furnace and ^^o\SL^'Ottft\sw^j^gai,^» *^oa^ 
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it becomes heated, and the sides and bottom of the furnace and 

bridges are cooled. The heated air is thus forced into the closed 

ashpit, and introduced into the furnace, or it may be introduced 

through openings in the sides of the furnace. 

Secondly, a smelting furnace is described, having a fireplace 

in the front, and behind that a kind of crucible; and behind that 

a smelting chamber into which the ore is introduced through a 

hopper. The smelting chamber communicates with a chinmey. 

Air is forced through suitable passages formed in the brickwork 

of the lower part of the furnace, and is supplied in a heated state, 

and under pressure, to a closed ashpit, and thence introduced into 

the furnace. 

CPrinted, lOrf. See Repertory of Arts, vol. 16 {enlarged series), p. 25 ; 
Mechanics' Magazine; vol. 52, p. 194 ; Patent Journal, vol. 8, p. 270.] 

A.D. 1849, September 6.— N° 12,757, 

HEATH, JosiAH Marshall. — " Improvements in the manu- 
facture of steel." 

These consist "in causing the iron in the granular form in 
** which it comes from the cementing process " to be mixed "with 
*' manganese and carbon ; then brought to a welding heat, and 
" made into bars " suitable for conversion, and " subjecting them 
'^ to the converting process." The iron is to be obtained from the 
purest ores or oxides, and the carbon used may " be coal tar, or 
** other cheap hydrocarbon." From 1 to 3 lbs. of oxide of manga- 
nese with 1 to 2 gallons of coal tar may be mi^ed with each 
100 lbs. of iron. 

[Printed, Sd. See Bepertory of Arts, vol. 15 enlarged series), p. 291 ; 
London Journal (Newton's), vol. 37 {conjoined series), p. 257 ; Mecnanics* 
Magazine, vol. 52, p. 196; Practical Mechanics' Journal, voL S, p. 70} 
Patent Journal, vol. 8, p. 285.] 

A.D. 1849, November 24.— N° 12,861. 

COWPER, Charles. — " Improvements in forging iron for 

" plates, bars, shafts, axles, tyres, cannons, anchors, &c." These 

consist in employing bars whose sections are trapeziums in forming 

the pile or fagot, instead of rectangular bars. The shapes of 

the sections and positions of the joints are adapted to the special 

ol^ects to be constructed. 

rPrinted, 1. 2d. Seo Hechanics* Masazlno, "voV. 5^, i&. *SS[ \ 'e«i\«oX,^wxrD3ei\» 
roJ,9,p.l06.1 
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A.D. 1849, December 15.— N« 12,895. 

D ALTON, Alfred. — '* Improvements in reverberatoiy and other 
furnaces." In constructing the fireplaces of furnaces, the holes or 
orifices in the sides through which streams of air are admitted are 
recessed or set back, to prevent their being choked with fEilhng 
melted matter. Perforated plates of iron and iron bars are pre* 
ferred for the sides of furnaces, and special arrangements of flues 
are described. 

[Printed, 9d, See Repertory of Arts, vol. 16 (enlarged seriesY p. 329; 
London Journal {Newton* 8)t'vo\,Z*! (ccmjoin^d «m^), p. 23; Mechanics* 
Magazine, vol. 62, p. 493.] 



A.D. 1850, January 29.— N° 12,950. 

RIEPE, EwALD.— ^'Improvements in the manufacture of steeL" 
These consist, firstly, in a peculiar manner of working the pudd«> 
ling furnace. A charge of about 280 lbs. of pig iron is intro« 
duced and raised to a red heat, when the fluid begins to melt 
the damper is partially closed to lower and regulate the heat. 
12 or 16 shovels-full of slag or cinder iron are then added, and 
the whole melted down. The mass is then puddled with a little 
black oxide of manganese, common salt, and dry clay ground 
together. After the mixture has been acted on for some minutes 
the damper is fiiUy opened, and 40 pounds of pig iron (or if the 
ore be sparry iron ore, 20 lbs.) are added, and melted with the 
charge at a cherry-red heat ; as to this part of the process minute 
directions are given. 

Secondly, pig or alloys of pig and wrought iron are cast into thin 
bars i to f inch in thickness, these are enveloped carefully in best 
plastic clay and heated in a furnace for horn. 1 to 3 days until they 
are converted into steel. A suitable furnace is described for this 
process. 

Thirdly, the iron bars cast as above described are placed in a 
cylinder made of fireproof stones so as to allow a stream of 
atmospheric air to pass through and touch freely all the bars. The 
cylinder is bricked up at the end, as described, and the bars heated 
until they are converted into steel. 

^Printed, *Id, See Repertory of Aita, voV. \^ Veulargea %wVe^, -^isa.^ 
London JoumaX (Iiewton*8),yoX:^*l ^conjoined wriei^,V«^'^\^^'*'^*^*^'^ 
Magazine, vol S3, p. 98.] 



104 MANUFACTURE OF IRON AND STEEL, 

A.D. 1850, March 19.— N« 13,008. 

HORSFALL, William Joseph and Thomas James. — "Im- 

*' proyements in the rolling of iron and other metals." Bara, 

strips, or sheets of metal are passed between rolling smrfiEtces set at 

an angle to each other, and afterwards through others which are 

parallel. The strip is thereby made to assume a curved shape^ 

which is bent round into a hoop and welded by the apparatus 

described, forming a conical hoop suited for tyres. 

[Printed, IQd. See London Journal (Netoton's), voL 88 {conjoined 
series), p. 237 ; Mechanics' Machine, vol. 58, p. 264 ; Patent Jonraa], 
voL 9, p. 297.] 

A.D. 1850, March 26.— N° 13,028. 

WALKER, Thomas. — " Improvements in the manufeuH^ure of 
" sheets or plates of iron." The plates of iron are such as are 
used, first, for bridge or boiler plates; secondly, for links of 
chains of suspension bridges. The plates are passed through 
rollers having a reversing motion, so that the plates may be im- 
mediately passed and repassed in opposite directions. They are 
cut while hot into the required shape by circular saws, and so are 
finished at one heating. For links of chains th6 fagot of iron is 
hammered into a mould of the requisite shape, and then passed 
and repassed through the rollers, and are so finished at one 
heating. 

[Printed, 1«. Id, See Mechanics' Magazine, vol. 58, p. 276 ; Patent Journal, 
VOL 10, p. 6.3 

A.D. 1850, June ll.--N« 13,118. 

PARKES, Alexander. — *^ Improvements in smelting and 

^'treating metals, and in the construction of furnaces.'' Hie 

invention relates, 1st, to the working of copper; 2nd, to silver 

and lead; Srd, to the manufacture of fire-bricks from crushed 

siliceous stones mixed wet with slaked lime or ground sulphate of 

baryta; 4thly, the better combustion of anthracite or stone coal 

is to be promoted by the use of very fine jets of steam introduced 

into a fomace from below by perforated pipes laid parallel with 

the bars of the fire-grate, and having orifices in them the thirty- 

secondth of an inch in diameter, and about six inches apart, from 

whence small jets of steam are ii^ected among the burning fuel. 

[Prhited, lOd. See Repertory of Arts, vol. 17 {efdargsd series), p. 70; 
London Journal {NewUm*s), voL 40 (eai^oiited series), p. 436 ; Mechianios' 
"UngwAne, vol. 68» p. 406.] 



(( 
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A.D. 1850, June 19.-~N« 13,140. 
HEATH, Robert, and Thomas Richard HANDLEY.—" Im- 
provements in the manufacture of iron." These consist in the 
use of two rollers for rolling and squeezing blooms of iron. Both 
rollers revolve in the same direction, but one at a greater speed 
than the other, to give torsion to the bloom at the same time that 
it is squeezed by the rollers. A projecting piece or " upsetter," 
connected with a weighted lever, is attached to the apparatus to 
give a regular figmre to the ends of the bloom ; or a piston, acted 
upon by the pressure of steam, air^ or water may be used for a 
similar purpose. 

pPrinted, 6d. See London Journal {N'etoton*8)t vol. 38 (conjoined series), 
p. 168; Mechanics' Magazine, vol. 63, p. 616; Patent Journal, vol. 10, 
p. 176.] 

A.D. 1850, August 22.— N° 13,230. 

DICK, William. — " Improvements in the manu&cture of steel 

and gas.'' Common fire-clay gas retorts are used. The bottom of 

the retort is covered with a layer of coal, then a layer of the iron 

bars to be cemented is placed thereon, and the retort is charged 

and gas is made in the usual way. Fresh supplies of coal are 

added as required, at intervals, to make the gas. The bars are 

allowed to remain undisturbed until the process of cementation is 

completed, as may be tested in the ordinary way, by withdrawing 

one of the bars, cooling it suddenly, and breaking it to examine 

the fracture. 

[Printed, Sd. See Bepertory of Arts, vol. 17 (ehlaraed seriee). p. 168 s 
London Journal (N'etoton'a), voL 38 (conjoined series), p. 267 ; Mecmnics 
Ma«;azine, vol. 64, p. 177.] 

A.D. 1850, September 5.— N« 13,245. 

BARCLAY, Andrew. — " Improvements in the smelting of iron 
'* and other ores, and in the manufacture or working of iron and 
" other metals, and in certain rotary engines, engines and fians, 
" machinery or apparatus, as connected therewith." 

The Specification and drawings describe a smelting Aimace 
provided with a system of single and compound tuyeres for 
ii^ecting the blast at difPerent points and levels in the furnace^, 
also with openings in the lower part for the introduction of the 
fiiel; heating chambers are attached to the furnace, so tibai^i\N& 
fuel is introduced in a highly \ie&tedi^\A. Ktl ^vss^^^SiN^^a^ 
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employed for the discharge of gases and vapours from the raw coal 
supplied at the bottom of the furnace. 

The ores may be smelted by two operations 5 either by passing 
the ores through two furnaces^ or in one furnace^ by the use of 
systems of upper and lower tuyeres^ as described and shown in the 
drawings. 

A steam blower is described, in which the pressure of the steam 
is employed directly to expel the air from the cylinders or receivers. 

A rotatory engine, on the emission or reaction principle, is also 
described ; and also a fia.n, having double angular blades. 

CPrinted, Is. 10<2. See Mechanics* Magazine, vol. 54, p. 215 ;' Patent Journal, 
vol. 11, p. 26.] 



A.D. 1850, September 26.— N° 13,262. 

HOULDSWORTH, Henry.—" Improvements m the manufac- 
" ture of iron and other metals." A blast furnace is described, 
having pipes, or channels, or flues, for conveying the escaping 
inflammable gases to kilns, or ovens, or stoves, where they are 
applied by combustion to calcining ores or limestone, or to drying 
cores or moulds. 

A kind of compound tuyere is also described, having a division 
by which the effluent currents of air is separated into two parts. 
Tlie two currents are made to '^ impinge on one another and result 
" in a broad sheet," or they impinge upon " a fixed deflecting sur- 
'' face," or an annular tuyere is employed for similarly spreading or 
diffusing the blast, in which state the blast is said to be most 
efficient. 



[Printed, 1«. 4d. See Mechanics' Magazine, voL 66, p. 277; Practical 
Mechanics' Journal, vol. 3, p. 278, and vol. 5, p. 4 ; Patent Journal, 
vol. 11, p. 6.] 



A.D. 1850, September 28.— N° 13,265. 

HARRATT, Charles. — " Improvements in roUing iron." Iron 

bars are twisted in coils or wound round each other, forming a 

fagot ^vith the grain hdd in various directions, which is then 

rolled into a bar, which is said to be of superior strength and 

toughness. 

Phrinted, 2s, See Eepertory of Arte, voV.ll ^enlarged %er\e%>, ^<I<5a\ 
London Journal (N&wton*8J% vol. 88 (conjoined «erie»V 'e* ^»\ Y«tX«a\» 
-ri?ttrn«4 FoJ. II, p. 11.J 
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A.D. 1850, November 2.— N<» 13,303, 

HODGKINSON, Matthbw. — "Improvements in furnaces or 

f^ apparatus for smelting ores and minerals, and for the making of 

'* pig iron." A blast fomace of peculiar sloping construction is 

described, having " an inclined floor, on which the charge of fuel 

*' and other materials is supported while under the action of the 

*' fire," instead of placing them, as in the ordinary upright furnace^ 

in a high mass. An ; inspection of the drawings will be requisite^ 

in order to understand the details of this invention* 

[Printed, 9d, See London Journal (yetoton^s), vol. S9 (conjoined wrieit), 
"■ i Mechauics' Magazine, vol. H P* 379 ; Patent Journal, vol. 11, p. 60.J 



p. 63 



A.D. 1850, December 5.— N« 13,386. 



RIEPE, EwALD. — ** Improvements in refining steel." Bars of 
Vaw or puddled steel are placed in a furnace sunilar to the ordinaiy 
puddling furnace but having the bed lower and the grate from 
2 to 4 feet below the level of the fire bridge; the door of the ash- 
pit is air-tight. When the furnace is at full heat the bars are 
placed therein, and kept separate without touching each other; 
the door is luted with clay to exclude the air, and the heat care^lly 
regulated by the damper to keep it just below the melting point 
of steel. To ensure this the flame is watched through an eye-hole 
in the working door, and *' as long as it keeps of a dull or hardly 
'' red coloiur, the heat will not be in excess." About 1000 lbs. 
of the bars are put into a furnace of the ordinary size, and kept 
there for about 4 hours ; by this means " carbmretted hydrogen 
^' and oxide of carbon are developed in the furnace in abunduice ;" 
oxygen from the atmosphere is excluded, and " steel of a very fine 
** uniform grain is the result." 

[Printed, Sd, See London Journal {NetDfon'aJt vol. 39 {conjoined series), 
p. 153 ; Mechanics' Magazine, vol. H p. 476.] 

A.D. 1851, January 31.— N<» 13,480. 

JOHNSON, Richard. — " Improvements in annealing articles of 
** iron," &c. These consist in the use of annealing pots or ovens 
having within them one or more flues. They are specially appli- 
cable for receiving wire and other articles requiring to be sunilarly 
annealed. 

f- rPrinted, l(k/. See London Journal C2^etoton*8>»'voV ¥i Vco!w5<w«vea %«fr\ft«\^ 
*~ p. 402; Mecbamea* Magazine, vol. 66, p. ll'a *, 'K^X^aX. ^QV)^^Da^,N^.^^.. 
p, 220 J 
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A.D. 1851, Jwiuary 31.— N« 13,486. 

STIRLING, John Davie Morries. — '^ Improvements in iht 

^' manufEMHiire of metallic sheets in coating metals in metaUid 

** compounds, and in welding/' These relate to the use of polished 

rolls for rolling sheets of iron and other metals preparatory to 

coating them with tin, zinc, or other metals ; also to a process of 

coating the metal sheets with other metals : also to tiie use of 

ainc in sheets or calamine in the form of powder or paste placed 

hetween plates or other forms of iron to he welded together^ to 

which horax in small quantities may be added ; this process is also 

serviceable in filing iron. 

pPrinted, 4d. See Bepertory of Arts, voL 18 'Xenlarg^d series), p. 817; 
Mechanics' Magazine, voL 66, pp. 134, 874; Patent Joiinuu, yoL IS^ 
p. 14.] 

A,D. 1851, Februaofy 7.— N<» 13,496. 

ONIONS, William. — ^''Improvements in the manufacture of 
'* steel." These consist in melting certain matters together and 
running the product into castings directly, and then ftnnAa.iing ' 
them. 2 parts by weight of haematite ore with 4 parts by weight ixf 
common steel, and 94 parts of iron made from Cumberlaiid or other 
like ores, are placed in a crucible and melted. The metal, instead 
of being run into ingots, is run at once into moulds of the required 
shapes. The eastings are then annealed, and are so rendered 
malleable, when they may be treated in like manner to artides 
made of ordinary steel. The annealing is carried on in like 
tnanner to that resorted to in annealing articles made of cast iron 
from Cumberland and similar ores, whereby they are rendered 
malleable. Articles like bars, about an inch square, should b6 
raised to a red heat in 24 hours, and maintuned at that heat for 
about 120 hours, and then gradually cooled. Cast-steel articles 
so made may be cut or dressed or partially formed and tempered 
like articles made of ordinary steel. 



[Printed, 3d. See Repertory of Arts, voL 18 {enlarged aeriee), p. 831: 
London Journal i Newton* s), vol. 39 {conjoined series), p. 844 ; Mecmanics 
Magazine vol. 66, p. 186 ; Patent Journal, voL 11, p. 2317] 



A.D. 1851, February 27.— N» 13,535. 

ELLIS, Thomas. — " Improvement in apparatus to be employed 
^^ in the maaufacture of blooma or pilea ioi -ra^Nre.^ vcA o>ihi<^ 
' bars or plates of iron." RoHs are empVaye^-wVaOEi To\s8.^^fiKJ^ 
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in one direction and then in another, or backwards and forwards^ 

so that the blooms may be passed and repassed without lifting 

them over the rolls. A crank and rack, or rack and pinion, are 

employed for this object. 

OE^rinted, 6d, See Mechanics* 'Magazine, voL 65, p. 197: Ffttent Journal, 
voL 11, p. 27 ; Practical Mechanics^ Journal, vol. 5, p. SJ 



A.D. 1861, March 20.— N« 13,561. 

ROBERTSON, Albxandeb, and GLOVER, Jambs.— «Im-» 

*' provements in the roUing and laminating metals,'' &c. R0II9 

are described to which an elastic pressure may be given by meuis 

of a spring or by hydraulic pressure, or a dead pressure is given 

by actuating a screw. Another part of the invention relates to the 

manufacture of metallic capsules. 

[Printed, lOd, See Mechanics' Magazine, yoL 66, p. 269 ; Patent Journal, 
vol. 12, p. 12.] 



A.D. 1851, April 16.— N« 13,592, 

COUTANT, Antoinb Victor. — " An improved mode of partially 
** hardening iron for various purposes." The object of the invention 
is to remedy the loss firom the wear of rails, railway switches, 
wheels, and other iron surfaces exposed to much friction. This is 
proposed to be effected by hardening the sur&ces of various articles 
by causing charcoal and heat to act on those parts pnly which 
are to be exposed to Motion. This is effected by the use of the 
apparatus described, being " of sufficient capacity, and provided 
" with adequate appliances for the treatment of pieces of such 
" magnitude as railway wheels," &c. The apparatus consists of 
4 parts. 

1st. A circidar chamber set over a hearth, the flame from the 
fire of which circulates round the chamber. 

2nd. A circular kiln, from which a number of flues radiate out« 
wards to let the flames circulate round the chamber. 

3rd. A moveable cover or dome, to concentrate the heat in the 
cementing chamber, surmounted by a crane to move the articles. 

4th. A peculiar mechanical arrangement of the parts, whereby 
the cementation is confined to the desired parts without t\sft. xssr. ^ 
clay, and the depth of the bed of c\iatco«l\a ^«flKfc^ ^^c^n^^^^. 

[Printed, Is, Bee Mechanics' MaKaaine, no\. bi&» "!&. ^*Ki^ 
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A.D. 1851, June 3.-N« 13,655. 

HAZLEHURST, Isaac. — ''Improvements in the manufacture* 
" of iron." These relate to the puddling process. The iron u 
puddled in the furnace with a mixture of iron ore and carbona- 
ceous matter, as ground coal, coke, charcoal, or sawdust. When the 
iron is puddled the damper is to be lowered until the metal begins to 
thicken, " it is then boiled and kept very hot until it becomes very 
'' thin or liquid.'' The draught is then " checked until the metal ia 
'* brought into a state '* ready "to ball." It is then drawn out in, 
convenient size, but " without being balled, and placed in a closed 
^' barrow, or other receptacle " made to exclude external air, and left 
to cool. It will then be in a spongy or honeycomb state, and is 
to be crushed or ground by stampers or rollers ; the bad or imper- 
fectly-worked iron must be picked out, and as much good iron 
as will make a bloom is put in a furnace and balled at a low heat, 
and worked under the hammer or squeezer in the usual way. The 
iron so made does not require cutting and piling, and is suitable 
for spades, edge tools, boiler plates, wire, &c. If required to take 
a polish, the crushed or ground iron should be scoured. The 
ground iron is also used ''for sinking in the charcoal fires, for 
making iron for conversion into steel," instead of charcoal pig or 
best scrap iron« 

[Printed, Sd, See London Journal {yetoton^s), vol. 30 (conjoinedi series), 
p. 282; Mechanics' Magazine, voL 65, p. 485; Patent Journal, vol. }2, 
p. 121.J ^ 



A.D. 1851, August 14.— N« 13,716. 

DERODE, AiM]6 Nicolas. — " A certain process for uniting cast 
" iron to cast iron and other metals, and for uniting metals together." 
The patentee proposes to use electricity as an agent for effecting 
his purpose. If one of the metals is in the liquid state as from the 
furnaces, it is to be united with the other in the solid state without 
any preparation ; if both be solid they must be scoured, and heat is 
applied in the ordinary way. Electric currents are passed through 
the heated surfaces to be united, and are said to cause the mole- 
cules of the iron to unite more steadily and firmly together. 

[Printed, 7d, See Mechanics' Magazine, vol. 66, p. 177.] 
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A.D. 1851, August 14.— N« 13,718. 

SKINNER, Thomas. — "Ornamenting surfaces on metal and 

" other materials." The invention relates to electro-plating, and 

gilding and ornamenting ivoiy, &c . 

[Printed, fid. See Repertory of Arts, yoL 19, p. 172 ; Loudon Journal 
iNewton's)t vol. 41 (conjoined series), p. 33i ; Mechanics' Magazine, 
V0L66, p. 158 ; Artizan, vol. 10, p. 66.] 

A.D. 1857, September 25.— N« 13,755. 

WATT, Charles. — " Improvements in separating metals,** &tf. 

lliese relate chiefly to modes of obtaining metals from alkaline 

earths, in which the agency of electric currents is employed in 

connection with heat. Me1»ds are also separated from each other 

by employing divided vessels, and using electricity as an agent. 

[Printed, 8J. See Repertory of Arts, voL 19 {enlarged series), p. 301; 
Mechanics' Mi^azine, vol. 56, p. 277.] 

A.D. 1851, October 16.— N« 13,777. 

FROMINGS, Thomas Henry. — '* Improvements in forge ham-> 

mers." These consist in an arrangement of parts enabling the 

hammers to be used with greater economy and facility, especially 

for smaller articles. *' Cams are attached to a revolving shaft to 

'* actuate the cross head affixed to the guide rod of the hammer," 

and a hehcal spring is used to increase the force of the hajnmer. 

[Printed, 6d. See London Journal {Newton's), vol. 41 {conjoined series), 
p. 349 ; Mechanics' Magazine, vol. 56, p. 321.] 

A.D. 1851, October 30.— N« 13,793. 

CALVERT, Frederick Crace. — ** Improvements in manufac- 
** turing iron, and in manufocturing and purifying coke.'* These 
relate, 1st, to the use of chlorine or hydrochloric acid, chlorides, 
or hypochlorites in smelting iron, either by introducing chlorine 
into the blast fmmace or bringing it or hydrochloric acid in contact 
with the ores when being roasted. Chloride of sodium is preferred, 
but any cheap chloride or hypochlorites will answer. 6 parts of 
chloride of sodium to 200 parts of other materials forming the 
charge will be sufficient ; the effect is, to remove to a great extent 
the phosphorus and sulphur with which the sodium unites to 
form slag. By analyzing the ores the "pio^oT^atka «t^ xckSstR. <%i;iK?i^« 
nteljr obtained. 16 parts of Bu\p\i\tt ox *Ai v«^^ ^^ ^^^^^xs». 

I 
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require respectively about 58 parts of the chloride or hypochlorite 
to remove them. The same means are applied to manufacturing 
<ioke. 

[Printed, 6d.] 

A.D. 1851, November 15.— N« 13,817. 
SISCO, Antoine Dominique. — "Improvements in the manu« 
'* fieicture of chains, and in combining iron with other metals," &c. 
" Ribbons or filets of iron or steel are employed, of the required 
" width of the link of the chain ;" ihese are placed one above the 
other until the requisite thickness is obtained. They are then to 
be soldered together. 

[Printed, 28, 4d, See BeperiK>ry of Ari»» voL20 {enlarged series), p. 26; 
Mechanics' Magazine, yoL 66, p. 435 ; Practical Mechanics' Journal, vol. 4, 
p. 814 ; Artizan, yoI. 9, p. 263. J 

A.D>. 1851, December 8.— N« 13,848. 

GARDINER, Perry G.— " Improvements in the manufacture of 

malleable metals into pipes, hollow shafts, railway wheels, or 

other analogous forms which are capable of being dressed, 

turned down, or polished in a lathe." In this manufacture 

swages or dies are used, which, in addition to the ordinaiy direct 

pressure (which alone would produce articles liable to fracture), 

a rotatory pressure is given by means of purs of suitably shaped 

dies or swages, ''one or both the dies being made to revolve, 

" and being gradually brought into closer proximity, whereby the 

'^ mass of metal which is placed between them to be acted upon is 

" made to assume the form of the article required to be made." 

[Printed. U. See London Journal {Newton*t),^ vol. 41 {conjoined series), 
p. 96 ; Mechanics' Magaaine, vol. 66, p. 498.] 

A.D. 1861, December 22.— N« 13,877. 
STIRLING, John Davie Morribs. — '* Certain alloys and 
" combination of metals.'' This invention is an improvement 
on that patented by the inventor on January 31, 1851. See 
N® 13,486. It relates to coating metals, such as iron, copper, 
tin, &c., with metals and metallic compounds, as tin, copper, zinc, 
lead, gold, platinum, &c., and their alloys. 

Also in improving the quality of iron by adding diromium, by 
preference, in the condition of chrome iron, or chromate of iron, 
in proportions of from ^^ to -g^ of each puddling charge ; or it 
may be added at an earlier stage than the puddling process. When 
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the iron is particularly cold-short or red-short a chloride is added, 
and common salt, at the rate of li to 3 lbs. to each charge. Tlie 
chromate is to be added when the iron is nearly or quite rndted, 
and the softer iron takes more than the harder class. 

Also, instead of chromium, baryta or its salts, by preference, the 
carbonate may be added to iron, 1 lb. of carbonate to eadi charge 
in the puddling furnace. 

Also carbonate of Ibne and muriate of soda, in equal proportion^ 
may be advantageously added to the iron ; from 2 to 31bs. of ^b/b- 
mixture bong added to the puddling charge. 

Also lead or lead ores or oxides of lead may be advantageooBly 
added to iron in the blast frumaoe, together with chlorides 
common salt by preference. From 1 to 3 lbs. of lead may be 
added to the ton of iron ore in the blast furnace. When a chloride 
is used, it may be thrown in with the lead. 

Lead, oxides, and other compounds of lead and chloride" of 

sodium may be usejl in the proportion of from 15 to 20 lbs. for 

ttch ton of iron ore, but these quantities may be yaried as found 

suitable in practice. 

The iron thus made will be more free from impurities, and 

better suited for making malleaUe iron, than ordinary iron. 

[Printed, 4d, Bee Bepertoiy of Arts, toL 81 {eiUttrffed series), p. ; 
Mechanics* HagBEiiie, yoL 6^ i». (08.3 



A.D. 1861, December 24.— N« 13,881 . 

NEWTON, Alfred Vincent. — " Separating metals and sub- 
'f stances of difPerent specific gravities." Apparatus is described 
suitable for washing and separating copper ores. 
CPrinted, lOd, See Mechanios' Magariiie, toL 07, p. 18.] 



A.D. 1851, December 27.— N» 13,883. 

STENSON, Joseph. — '* Improvemoits in the mauuflMture of 
" iron, and in the steam apparatus used therein," &o, Tliese 
relate to, — 

Ist. The use of ^'iron sand," such as comes from New 
Zealand, and small iron ore, or '^wootz," from India. With 
each ton of " iron sand " are mixed -^ ton of day, and -^ ton cal- 
cined lime; with a ton of "wootz," ^ton of day, and ^ton of 
calcined lime. The mixture is ground in a iiall\ik& ^ ^^^<sasS^^ 

1 2 
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and » thofl made plastie, and divided into lumps. Qiaiooil mif 
be mixed with the materiaU to secure nuire poroaitjr. 

2nd. Double jet tuyeres, in which the jets crooa like '^ asmflovi 
tail " gas burner, are used m the blast ftimaoe. To the UMi 
pipe is attached a feeding hopper, provided with feeding raDoi 
which feed in small coal or diarooal, which is thus introdneei 
into the furnace with the blast. 

drd. In piling iron the bars are placed in pecoliar diagonal vd 
other directions, as shown in the drawings. 

4th. llie piles are hammered immediatelj on leaving the nsB 
Aimace, hj a hammer placed dose to its mouth. 

6th. An improved construction of boiler is described and shov^ 

hai-ing vertical ascending and descending tubes* 

[Printed. M. See Mechanics' Xiffmiine, voLST, pii.85>182: algo^ ToLik 
P.2U10 

A.D. 1862, January 24.— N» 13,913. 

JONES, JosBPH. — " Improvements in furnaces used in tha 
** manufacture of iron." These consist,— > 

1st. In the use of water, or other liquid or solution, applied in 
troughs, fixed near the flue jamb plates, bridge jamb plates, and 
back wall plates of single puddling, boiling, or heating fuznaoH^ 
and also in a tank under their bottom plates, for the purpose of 
cooling and preserving them. 

2nd. In similarly applying water to the jamb plates and 
partitions of double furnaces, also vnih tanks under the bottom 
plates. 

3rd. In the use of a flue for carrying off the heated air, spariu, 
&c., from a refinery furnace. 

4th. In economizing the heat of a refinery furnace, by pas^ng 
its heated air through a flue round the steam boiler. 

6th. • In the use of water in troughs, to cool the doors of 
furnaces. 

6th. In a similar use of water, to cool the slide dampers. 

[Printed, 2^. 7d, See Mechanics' Magazine, voL 67, p. 114.] 

A.D. 1852, January 24.— N^ 13,914. 

STURGES, Richard Ford. — Improvements in *' omamentiu;)^ 
" metallic substances.'' Designs made of wire, sheet metal, lace, 
or paper, or other material, are placed between the surfaces of 
the metal .to be ornamented. Pressure is then applied by rollers 
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or otherwise, and the pattern of the design is thus impressed on 

the metallic surfaces. 

[Printed,' 3<f. See Londou. JoumBl {Newton's)^ vol.41 (conjoined seriesy 
p. 341 ; Mechanics' Magazine, vol. 57, p. 116 ; Pr cUcal Mechanics' Joiirnai, 
vol. 5, p. 136.] 



A.D. 1852, February 13.— N^ 13,771. 

MOREWOOD, Edmund, and ROGERS, Georgb.— Improve- 
ments in the manufacture, &c., of metals, &c. The invention 
relates to modes of coating zinc and other metals ; also to msiking 
gutters, and pipes of iron, and corrugated sheets of iron or other 
metals ; and to a mode of applying heat. 

[Printed, 7rf. See Repertory of Art, voL 20 (enlarged series), p. 216 ; 
Mechanics' Magazine, voL 57, p. 177.J 

A.D. 1852, February 23.— N^ 13,987. 

BOULTON, Samuel. — "Improvements in the treatment of 
** metallic ores," &c. 

The Specification describes a process of treating sulphate of zinc, 
and obtaining chloride or muriate of zinc. 

[Printed, 9d. See Mechanics' Magazine, vol. 57, p. 179.] 

A.D. 1852, March 8.— N^ 14,013. 

,CUNNINGHAME, Alexander. — "Improvements in the 
" treatment and apphcation of slag or the refuse matter of blast 
'^ furnaces." Sulphate of alumina and alum may be obtained 
from slag, by running it, when in a melted state, from the fiimace 
into a water tank, so as to granulate it. It is then treated with 
sulphuric acid, in a leaden cistern, until decomposed. Sulphate 
of alumina is then obtained by mixing with water, and evapora- 
tion, and alum is produced by adding potash or ammoniacal salts, 
and crystallization. By treating granulated slag with muriatic 
acid, alumina, silica, and chloride of calcium may be obtained. 
The slag may also be employed in the purification of hydroligneous 
acid instead of lime ; also for the decomposition of various salta^ 
£S for obtaining muriatic acid and a\kfi^ itom. VJcl^ tk«xv^^^ ^ 
potash and soda, 

[Printed, 4d. See Mechanics' Magaamc, noV VI. V3»i\ ^rwdcvR^ 
cbanics' Journal, vol. 5, p. 157.3 
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A.D. 1854, March 8.— N^ 14,014. 

PJDDING, William. — " Improvements in mining operations, 
'' and in the machinery connected therewith." These relate to 
apparatus for drilling holes for hlasting operations, and to an 
explosive compound to he used in connection therewith. 
[Printed, 'Id. See Mechanics' Magazine, yoL 67, p. 239.] 

A.D. 1862, March 24.— N« 14,033. 

COLLINS, William Whittakbr. — ''Improvements in the 
** manufacture of steel." A communication. 

A charge of about 4cwt. of grey pig iron is ''melted in the 
" puddling furnace in the ordinary way, with a large quantity of 
" silicate of iron or other metallic oxide." The first period of the 
boiling process is continued without " stirring or raking the metal^" 
as is ordinarily done. The melted mass is thus left quietly exposed 
to great heat, "by which means the impurities, less the carbon, 
'' are burned." This process is continued for from 15 to 30 
minutes, according to the natmre of the iron. The iron will then 
begin to rise up, and must be then worked vigorously " undo* the 
" action of the highest degree of heat," to make it fit, as soon as 
possible, to be balled up for the hammer or squeezer or rolls. 

The product will be pure " close-grained iron," which " either 
" in the state of milled bars, balled iron, or finished bars, will 
" unite with facility with various proportions of carbon." They 
are, therefore^ without previous cementation, " melted in crucibles^ 
" with the application of carbonizing substances, by which means 
" cast steel is produced," of which the degree of hardness " may 
"be regulated by the apphcation of carbonizing substances in 
" greater or less quantity." 

" A superior quaUty of cast steel adapted for tools, chisels, &c. 

^ IB obtained by melting the said bars with a comparatively large 

*' proportion of carbonizing substances." The product is a highly 

otrix>nized brittle cast steel. "This is to be remelted with fresh 

f parcels of the said iron bars." 

[Printed, Sd. See London Journal (yewton^s), vol. 41 {enlarged series), 
p. 817 ; Mechanics* Magazine, voL 07, p. 279.] 

m 

A.D. 1862, March 24.— ^« U,040. 

MOREWOOD, Edmund, and ROGERS, Gi&ou^i^,— *' ^>a».^va%, 
^^oating; and applying sheet metal to )a\M\dMi% ^xxt^o^^^r 



»» 
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Sheets of iron or other metal ore to be prepared of unequal 

thickness, being in alternate parts, first thick, then thin. This is 

done by means of suitably shaped rollers. The sheets are then 

corrugated, the thicker portions being, by preference, on the raised 

part. 

[Printed, 7c2. See Bepertory of Arts, voL 80 (etUarged teries), p. 298; 
Mecluuiics' Magazine, voL 57, p. 278.] 



A.D. 1862, March 31.— N» 14,061. 

WINSLOW, John Flack.— " Improvements in machinery for 
*' blooming iron." 

The object of the invention is stated to be to combine the 
advantages of both hammering and squeezing iron, as done sepa- 
rately the ordinary way, without their disadvantages, which are, 
that the hammering alone is too expensive, and the squeezers are 
liable to lap up and knead in cinder and bad material in the 
bloom. The apparatus described for this object combines the 
hammering and kneading actions (and is an improvement on 
Newton's Patent, see N*» 11,906) communicated by this Patentee). 

A reciprocating hammer is " applied to machinery constructed 

*' on the principle of blooming iron by the pressure of rolling 

** surfaces." 

CPrintecU lOd. See London Journal iN'ewton*9), voL 42 {conjoined aeries), 
p. 1 ; Mechanics' Magazine, voL 67, p. 818.3 



A.D. 1862, April 22.— N« 14,082. 

BENTALL, Edward Hammond and HOWARD, James. — 
** Improvements in the mode of chilling cast iron." These relate 
to an improved construction of iron moulds for containing cast- 
ings, such as ploughshares, and obviating the disadvantages of 
suddenly cooling them by throwing water upon them. 

A current of air or water or other cooling medium is made to 
drculate through the moulds, and so absorb the heat of the molten 
metal. When water is employed means are provided for carrying 
off the steam which may be generated. 

[Printed, 8d. See London Journal KNevatonCi\^ n^ ^ V5My«^<nnw«d. %««^«^^ 
p, 207; Mechanics' Magazine, vol. oa.p.^^M 
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A.D. 1852, May 1.— N« 14,103. 

PARKES, Alexander. — '' Improvements ia obtainiDg and 

** separating metals." 

The invention relates to a process of obtaining the precious 

metals from lead ores, &c. 

[Printed, 3d. See Bepertory of Arts, vol. 21 {enlarged aeries), p. 181, 
London Journal {Newton* s)^ vol. 57, p. 414, and vol. 68, p. 80.] 



A.D. 1852, June 12.— N« 14,167. 
BEAUVALLET, Jean Ernest. — " Improvements in the manu- 
*' fiicture of iron and steel." A communication. These consist in 
heating cast iron ''in contact with a metallic oxide (or it may be 
'' a carbonate which will act by reason of its oxide)," and afik»« 
wards extending it by hammering or rolling, without the necessity 
of puddling it. Directions are given as to the way in which the iron 
is to be cast in bars or sheets, so that the impurities and bubbles 
may form their ends, and be cut off with the rough ends of the 
sheets or bars. 

For the decarbonization of cast iron protoxide of zinc and 
calamine are preferred, but oxide of lead may be used. A table of 
proportions is given. The zinc, if any remain, is to be driven off 
by heat. When malleable iron is to be made, much of the decar* 
bonizing substances must be employed ; when steel is to be made 
less will be required, but the steel should be cemented with 
charcoal in the ordinary way, to expel the zinc and equalize 
carbonization. 

[Printed, 4d, 8ee Bepertory of Arts, vol; 20 {enlarged series), p. 368; 
Mechanics* Magazine, vol. 57, p. 497.] 



A.D. 1852, July 6.— N« 14,198. 
ROBERTS, Martyn John. — Improvements in the production 
of electric currents, &c. applicable to the reduction of ores. The 
ores to which the electric currents are applicable are copper ores, 
which are to be treated with nitric or sulphuric acid. 
[Printed,'.l*. Id, Sec Mechanics' Magazine, vol. 58, pp. 41, 66.] 

A.D. 1852, July 15.— N° 14,225. 

mCHARDS, THOMABy and GROSE, Sx%\3ib.\..— "\mi^Tc$v^. 

'^ menta in macbiDery for redudng and pnYvcrvimv^ ate»" '^S^aa 

ojvs are ground or pulverized between two "Vvwd. «wrf»«fc^, ^"^ ^ 
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taper form, so that they gradually approach each other, and the 
space between them is lessened in proportion. The ores ore thereby 
gradually and evenly crushed. 

[Printed, 9d, Soe Mechanics' Magazine, yoI. 58, pp. 61, 77.] 

A.D. 1852, July 16.— N« 14,226. 

HUNT, John. — ^" Machinery for washing and separating ores." 
Apparatus is described consisting of a box with partitions, and 
compartments having perforated copper bottoms moved with a 
jerking motion, suitable for washing and separating ores, as copper, 
gold, &c. 

[Printed, 9d, See Mechanics' Magazine, voL fi7, p. 4B], and toL 68, p. 07.] 

A.D. 1852, July 29.— N« 14,244. 

BELFORD, August Edward Loradoux. — ** Improvements 
*' in the manufacture of sheet iron." 

Ist. The iron is well rolled, and then cut up into strips about 
1 foot wide, and 3 feet long, called " largets," weighing about 
14 lbs. 

2nd. These are rolled separately about 14 times. 

Srd. Four are then rolled together through heavy rollers, and all 
projections are then cut ofiF. 

4th. The sheets are then heated, and passed 9 times between 
rolls, and reduced to the proper size, about 28 by 56 inches. They 
are then again heated and rolled, and aftervi^ards reheated and 
hammered. A number of sheets are then joined in a bundle,' and 
a layer of fine charcoal is laid between each sheet, and encased in 
sheet iron, and the whole heated, and again hammered with a 
small hammer. The bundle is opened, and a new one formed 
of alternately hot and cold sheets, and this is again heated and 
hammered by a large hammer. The sheets are then annealed. 
Boiler plate sheets are improved by rolling the heated plates with 
a layer of fine charcoal between them. 

[Printed, Sd, See Meclianics' Magazine, vol. 68, p. 136.] 

A.D. 1852, July 31.— No 14,247. 

STARKEY, Samuel. — " Machinery for washing minerals, and 
*' separating them from other substances." llie apparatus de- 
scribed is intended for working the precious metals. 
[Printed, U. dd. See Mechanics' Magaiiae, \o\. Oft, '^\s&.\ 
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A.D. 1862, October 1.— N° 48. 

MOREWOOD, Edmund, and ROGERS, George.—" Improve- 
" ments in rolling metals.'* These relate to the employment of 
two or more pairs of rollers in succession, which revolve at the 
same or increasing speeds. Bars or sheets of metal are passed 
through the pairs in succession, and are extended, as required, bj 
the drawing operation of the rollers revolving at an increased speed. 
Guide beds may be used between the rollers. 

The advantages of compressing and drawing are thus obtained, 
and the fibres of metal are laid in one direction. 
[Printed, 2\d.2 

A.D. 1852, October 1.— N° 83. 

OMMANEY, Henry Mortlake. — " An improved furnace for 
" melting of metals in crucibles." The furnace is so arranged 
in compartments that the coke is not brought into direct contact 
with the crucibles. Three or four chambers are used. Oa^ot 
them is called the crucible chamber, iot coiAaixmw^ *Ocifc ^onvr^^^ 
And metal to be melted, and iato \t wc^ ^^x^c^^^'Cfta^^^«^'^'«^'^'^ 

K 
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other chambers in which the 'coke is burned, thereby eflfecting' a 
saving in time, labour, and materials. 
[Printed, ^d.2 

A.D. 1852, October 1.— N« 108. 

FEARN, Thomas. — " Improvements in ornamenting metallic 
*' surfaces, and in machinery and apparatus to be employed 
" therein.'' The invention relates to a process of impressing 
designs upon tubes or rollers, or similar cylindrical forms. This 
is effected by drawing the tube between wheels or discs set in a 
frame, so that their peripheries, on which are engraved or raised 
designs, form an aperture, through which the cylinder is drawn 
while the peripheries of the wheels press upon the siirface, and so 
impress upon it the designs required. 
[Printed, 7id.'] 

A.D. 1862, October 1.— N« 134. 

OMMANEY, Henry Mortlake. — " Improvements in the 
*' manufacture of stamp heads for crushing ores." The stamp 
head is cast in the usual way. It is then placed in an annealings 
furnace, and continued there until the metal becomes decarbonized^ 
and is so rendered partially malleable. This process makes stamp 
heads more tough and diurable. 
[Printed, Zid.] ^ 

A.D. 1852, October 6.--N« 272. 

HILL, Joseph. — '' A machine for stamping metals and forging 

^' iron and steel." A ram or forge hammer is actuated by a piston 
working by atmospheric pressure in a cylinder, within which 
cylinder a vacuum is obtained to raise the piston," which is 

allowed to fall on the admission of the atmosphere. The action 

is regulated by suitable valves and gearing. 
[Printed, 4id.l 

A.D. 1852, October 7.--N<» 296. 

TRUEMAN, Alfred. — '* Improvements in obtaining copper and 
" other metals from ores," &c. Oxide ores are acted upon by 
diges1»ng them in acids, and afterwards applying lime. The 
jnocess is specially applicable to copper ores. 
{Fluted, eta J 
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A.D. 1852, October 12.— N« 344. 

PERKES, Samuel. — " Improvements in certain apparatuses and 
'^ machines for the production and treatment of mineral and other 

subiStanees, and part of which are applicable to other useful 

purposes." These relate to a boring bar, composed of jointed 
tubes, which admit water to a chisel point or cutter attached to 
the bar. Boxed valves are attached to the bottom of the bar to 
retain the minerals when they are obtained and are required to be 
examined. 

Also to'a crushing hammer, fixed in a frame, with a feeding hop- 
per and sieving apparatus attached. 

Also to other apparatus suitable for the washing and working up 
of precious metals. 

[Printed, Hid.] 

A.D. 1852, October 13.— N^ 368. 

STEVENS, William Walker.—" Application of gas retorts to 
" a process for improving iron and converting iron into steel." 
The application for this Patent was not proceeded with, and a 
provisional Specification only was deposited. Gas retorts are to be 
employed in the manufacture of iron and conversion of it into 
steel at times when unemployed in making gas. Their use is to 
be thereby economised. 
[Printed, 2id.] 

A.D. 1852, October 21.-N« 468. 

THOMAS, Alexander. — " Improvements in the treating and 
*' welding of metals," &c. The application for this Patent was 
not proceeded with. The provisional Specification describes the 
invention as relating to a process of cementing surfaces of steel 
and iron, and reviving the properties of cast steel by using com- 
binations of borax, sal ammoniac, prussiate of potass, and rosin ; 
also to using gray china, sal ammoniac, gunpowder, soap, and prus- 
siate of potass for hardening steel. 
[Printed, 2id.] 

A.D. 1852, November 16.— N° 768. 

LEA, John Wheeley, and HUKY, N^\\aak.>r.c— **\Tss5;?fcss^^ 
'' menta in utilising the waste \\eafc oi. eoV^ ixvYKM!«8kr ^^to»>DRS*. 

K 2 
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is to be applied in the manufacture of iron by applying it to 

burning or calcining " iron cinder." A kiln or cxXdmn^ chamber 

is built at the back of one or more coke ovens^ and the heat from 

the coke ovens is conducted to the kiln by suitable flues^ and 

employed to burn the charge of cinder. About 21 days will be 

found sufficient for this object. 
[Printed, 6i<f.] 

A.D. 1852, November 17.— N^ 772. 

BELL, Isaac Lowthian. — *' Improvements in the treatment of 

" certain compounds of iron and sulphur/' The invention relates 

to a mode of turning to advantage tank residuum or soda makers' 

waste, and pyrites refuse left from the manufacture of sulphuric 

acid. Sulphuret of iron is obtained from tank residuum by 

treating it with oxide of iron, such as burnt pyrites, or pyrites 

residuum, and by smelting in a blast furnace. 
[Printed, 8 Jd.l 

A.D. 1852, November 22.— N«> 816. 

LEA, John Wheeley, and HUNT, William. — '' Improve- 
•* ments in the manufacture of iron." These consist in applying 
the carburetted hydrogen gas obtained from the making of coke to 
heat the furnaces used in the manufacture of iron. An ordinary 
gasometer is attached to an ordinary coke oven, or a series of 
them, and the evolved gases are collected therein, and then dis- 
tributed by means of pipes and stopcocks to the furnaces, where 
they are to be consumed. The gases are burned from a perforated 
pipe or burner, as described, and may be used in connection with 
coke or coal, or anthracite coal, in an ordinary grate. A puddling 
furnace, furnished with the requisite gas pipes, is described and 
shewn in the Drawings. 
[Printed, 6i<l.] 

A.D. 1852, November 21.— N«> 859. 
BENNET, Thomas. — " Improvements in heating air for blast 
" furnaces." The application for this Patent was not proceeded 
with, a provisional Specification only was deposited. TTiis states 
the invention to consist in rendering a furnace self-supplying with 
hot blast, the blast being heated in pipes heated by the furnace 
itself, and passed through them to the tuyere holes. 
panted, 2id.] 
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A.D. 1852, November 26.— N» 8/0. 

HOBY, James Ward, and KENNIBURGH, John.— "Im- 
" provements in the manufacture of metal castings." The improve- 
ments are effected by means of moulds made of fire clay either 
alone or mixed with other substances, as sand or plumbago, which 
are " baked or burnt previous to use " so as to acquire the nature 
of brick. The moulds may be made entire or in several pieces 
carefully fitted, and theur faces are made smooth after being burnt 
by rubbing or grinding them. The surfaces may be washed over 
with a mixture of plumbago and water, or plumbago and beer or 

yeast. 

[Printed, 5id.] 

A.D. 1852, December 2.— N° 930. 
DABLE, John, and WELLS, William.-— " An improvement in 
" rolling metals." ITie rolls are connected with an adjustable 
apparatus consisting of anti-friction rollers and a slide moving 
between them and acting on the journals, whereby the distance 
between the rolls is regulated so as to roll metal varying in its thick- 
ness in different parts as required. 
[Printed, 6id.] 

A.D. 1862, December 16.— N* 1079. 
KNOWLES, Sir Francis Charles. — "Improvements in the 
" manufacture of iron." 

These relate to, 1st, the use of slags from copper smelting 
furnaces in smelting rich iron ores, black bands, or forge cinders, 
in connection with appropriate fluxes, to form a cinder for the 
iron while being made. 

2d. The use of felspar, both soda and potash felspar, combined 
or alone, as fluxes for smelting iron ores. 

3d. The use of peat, coke, or charcoal to reduce rich iron ores in 
the common Catalan forge or fire. 

4th. Also malleable or bar iron is made direct firom the rich ores 
by crushing them with suitable fluxes to the size of gravel or 
smaller, and working the ore and fluxes with peat or other charcoal 
in the puddling furnace. 

5th. The gases obtained from t\i^ dt^ dYa.NjO^»iCvi2rcw <st ^"^^msss!^^ 
peat or coal in the cominoTi Tetorts «t^ xx'&^iiVKi y3A^^^«».V«^S^»% 
fjfrnaceSf 
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The Specification gives accurate proportions for the fluxes and 

materials to be employed. 
[Printed, Sid.] 

A.D. 1852, December 22.--N» 1133. 

JOHNSON, John Henry. — "Improvements in machinery or 
" apparatus for forging iron and other metals.'^ A communication. 
The Specification and Drawings describe apparatus for holding, 
carrying forward, and turning a bar or rod of heated iron in such 
a manner that the action of the hammer and swages may be 
adapted to the forms required to be given to the various articles. 

The hammer is connected by a pin, pivot, or fulcrum to a sliding 
guide which traverses on side bars, and is allowed to ''turn or 
" vibrate a short distance, when power is applied to it by means of 
" a crank, cam, or eccentric, and the connecting rods." 

The swages are to be of various forms, suited to the shape of the 
articles to be forged, and their position is adjusted as required. 

The holders in which the heated bars are held are supported on 
a traversing platform. 
[Printed, 7irf.3 

A.D. 1852, December 29.— N** 1193. 
BROWN, William. — " Improvements in forging, shaping, and 
" crushing iron," &c. A provisional Specification only was 
deposited as the Patent was not proceeded with. It contains a 
description of a steam or pneumatic hammer suitable for forging 
iron, &c. 

[Printed, 2id.'] 

A.D. 1852, December 31.— NM208. 
PICKSLAY, William Morton. — An improvement in the blast 
of furnaces. The application for Letters Patent was not proceeded 
with, a provisional Specification was deposited, with Drawings 
attached. The blast is introduced by a blast pipe and tuyere, which 
are separated by a short space, and form two separate and distinct 
parts. Hie mouth of the blast pipe is of smaller diameter than 
the tuyere, which is placed opposite it, and the smaller column of 
air issuinflf from the blast pipe is to impinge on the larger column 
contained in the tuyere, and so drive a greater volume into the 

CPHated, 4id,J 
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A.D. 1852, December 31.— N*» 1209. 

SMITH, Thomas Benjamin. — '' Improyements in calcining cer- 
" tain ores, and in the construction of furnaces for that purpose," 
&c. These apply to the process of smelting, sulphuret, copper, 
and other ores. 
[Printed, 3|<f.] 
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A.D. 1853. 



A.D. 1S53, JaniuuT 1. — X® 5. 

WATSON, Joseph John William. — "An improved method 
" of manufacturing steel and of carbnrifing iron." Electricity is 
used for ** producing carburisation in soft iron to form steel and 
" carburised iron," whereby common English iron may be as 
readily converted as finest Swedish iron. The patentee also uses 
" sulphate of manganese (preferably the waste sulphate from the 
" chloride of lime stills) with carbonaceous matter and lime to form 
*' steel either ^ith or without the use of an electric current." 
[Printed, SJrf.] 

A.D. 1853. January 15.— N» 102. 

BRAMWELL, Frederick Joseph, and BAGGS, Isham. — 
Improvements in steam machinery used for driving piles, hammer- 
ing, stamping, and crushing, &c. A steam engine is described 
combined with suitable apparatus, which may be adapted to the 
purposes named, as well as for hammering iron. The steam is to 
be first used on a smaller piston surface, and then expansively on 
a larger piston surface. 
[Printed, W.} 

A.D. 1853, January 28.— N° 218. 

PRIDEAUX, Thomas Symes. — " Improvements in the manufac- 
" tm'c of iron." Tlie object of the invention is a more advantageous 
use of coal in the manufacture of iron. *' The coal is to be distilled, 
" as in gas making, to obtain coke and carburetted hydrogen." 
The coke is used in the blast furnace, and the gas is used in heat- 
ing the puddling furnace. And in preparing the coke for the blast 
furnaco it is impregnated with alkaline or saline mixtures. 

In constructing the reverbcratory furnaces, instead of the usual 
grate an iron box is substituted, which is divided vertically into 
three divisions, the outer one is connected.' with a gasometer or 
resen'oir of gas under pressure, the middle one with a similar 
reservoir of air under pressiure; and a series of tubes leads 
/ivin CMcb of thc90 diviiiiona thiougVi t\iQ \nw^t Ocl^tl^q^ yk^ 
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the furnace. The innermost division is supplied with water to 
prevent the melting of the tubes or tuyeres. This iron box forms 
the posterior end of the furnace. The surface from the top of the 
fire bridge to the roof is occupied at regular intervals with the air 
and gas tubes, each gas tube being surrounded with four or six air 
tubes. The tubes are supplied with valves, whose handles form 
indexes to register dials, so that the workman can regulate the 
supply. 

To prepare the coke it is to be cooled by throwing upon it 
lime water mixed vnth either common salt or carbonate of soda 
in the proportion of 2 per cent, to the weight of coke. Instead 
of these two alkalies ** any substance electro positive or basic 
towards iron " may be employed, as potassium, sodium, barium, 
strontium, calcium, &c. 
[Printed, 3^.] 

A.D. 1853, January 29.— N° 225. 

ARCHER, William. — "Improvements in railway signals, parts of 
which improvements are applicable to blastfurnaces." The Specifi- 
cation and Drawings, after describing under six heads the improve- 
ments in railway signals, shew how a modification of the means 
employed for forcing air through the patentee's patent bellows 
may be employed for furnaces. By using the pressure of a volume 
of water on the transverse sectional area of his air receiver '' a 
" considerable amount of force may be obtained '' for applying his 
hydro-pneumatic principle to blast furnaces. 
[Printed, 6jd.} 

A.D. 1853, February 2.— N» 283. 

BELLFORD, Auguste Edouard Loradoux. — " Improve- 
** ments in furnaces and apparatus connected therewith for making 
wrought iron directly from the ore, and for collecting and con- 
densing the oxydes or other substances evaporated in the process 
of deoxydizing iron or other ores." — (A communication), 
1st. A puddling fmmace is described having a deoxydizing 
chamber with upright tubes, and apparatus attached in a vertical 
position at the back of the furnace. The ores are fed into tubes 
in the chamber, which are surrounded by the heated waste pro- 
ducts issuing from the furnace. TVve^ wc^ >^i\s& ^t^^sso^^^ '^^sav 
pominfT into direct cont^ witti Ihe ^^CQ^^J^^^ ^^ ^;,Q\s^>;i&VSa>\si^v5%5 
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they are discharged from the heating tubes into ihe fbmaoei; 
Suitable apparatus is provided for feeding the ore into ih» tubes 
and discharging them thence into the furnace. 

2nd. One, two, or more refining fires are combined witk & 
puddling or other similar furnace in such a manner tha^ the 
products of combustion from the refining fires miit with thote dF 
the furnace, and pass with them over the charge upon the heaiihi 
of the furnace which is thereby heated. The puddled balls may 
be thus conveyed directly to the refining fires without taking them 
from the furnace doors. 

3rd. Sparks, dust, and other heavy particles thrown off from 
the fires are arrested and prevented from being deposited upon or 
in the charge on the hearth in puddling, reverberatory, and other 
similar furnaces. This is effected by " sinking the fire chamber 
and its roof below its usual position, and uniting the roofs of 
the fire chamber and hearth by a vertical or curved ascending 
wall, and providing a shelf or space between the fire chamber 
and the hearth," so that the particles as they ascend are arrested 
by the wall and deposited on the shelf, whence they may be ^h- 
drawn in any convenient manner. 

4th. The escape of the oxides from certain iron ores, as those 
containing zinc, is provided for by means of *' deoxydizing tubes/' 
as described. The sublimates are collected and conducted away, 
and a hood or cover with suitable openings is placed over the tubes 
for receiving, leading off, and cooling the sublimates. 
[Printed, 1«.W.] 

A.D. 1853, February 6.— N° 326. 
PARKES, Alexander. — " Improvements in the separation of 
" certain metals from their ores or other compounds." Sulphurets 
with oxides of iron and carbon are used for separating gold and 
silver from their ores and compounds. To one ton of gold. or 
silver ore 4 cwt. of sulphuret of iron, 2 to 3 cwt. of oxide^ and a 
like weight of carbon are added. The substances after being ground 
fine and well mixed are fused. The reguline obtained is after- 
wards treated and refined in the usual way. 
[Printod, Sic?.] 

A.D. 1863, February 12.— N** 373. 

PARRY, George, — " Improvemeixta m \)\aa\. iwEB»ftR^^' TVv«^ 

f^PpUc&tion for thi9 Patent was not piace«A»^ vnsaa., k ^t^TUAsyDi^ 
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Specification was deposited^ which describes the invention to con- 
sist in hanging a ^skeleton firame^ tube, or cage, made of metal 
bars or perforated plates, in the centre of the blast furnace, thereby 
keeping the central portion of the furnace unoccupied by the 
dense charge, and free for the passage of gases and the blast. 
[Printed, 2id.] 

A.D. 1853, February 15.~N° 426. 

DARLING, William. — " Improvements in the manufacture of 
*' malleable iron and other metals." Machinery for rolling metals 
is described, in which an actuating engine works at a higher rate 
of speed than the rolls, so that a small engine may be employed, 
driven at a high speed, giving more equal and sufficient rolling at 
a reduced cost. 

2nd. Puddling furnaces are ranged in a semicircular plan, the 
flues or chimneys from all the furnaces are of uniform length and 
size, and converge equally into a main chimney stalk, into which 
the waste steam from the engine is admitted, thereby securing a 
i^rong and equal blast. The flues may be conducted over the 
steam boilers, and their heat thus turned to advantage. The use 
of moveable furnace bars, such as Bodmer's (see Patent 9899, p. 64.) 
is recommended for small coal, culm, &c. 
[Printed, 6id.] 

A.D. 1863, March 3.-~N« 637. 

COLT, Samuel. — "Improved machinery for forging metals." 
(Partly a communication,) A provisional Specification was depo- 
sited, but the application for Letters Patent was not proceeded with. 
It relates to machinery for actuating forge hammers, stampers, &c., 
which are raised to the required elevation in standards, and guided 
in their descent by guides, at one blow the heated metal is struck 
into the required form. 
[Printed, ajd.] 

A.D. 1863, March 4.— N» 646. 

ROSS, Robert Craib. — ** An improved machine or instrument 
" for cutting flies and forging metal." The Specification and 
Drawings first describe machinery fox ^<& evi\M\\i%\ ^\A)^tsl^^^:&.- 
cation of the file-cutting macY^neiy bA3wg\.^\ \.<^ ioft^iysv^. ''X>Kis. 
caaaistd of a striking lever mih a \i«brMa«t'\«»i^, ^^>^^^Ns!^^»% 
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controlled by the action of a spring, which may be regulated^ and 
be placed on either side of, and at different distances firom^ the 
fulcrum. The machine is adapted to turn while striking. 
[Printed, 7ici.] 



A.D. 1853, March 7.— N° 571. 

DODDS, Thomas Weatherburn. — "Improvements in the 
" treatment and manufactiure of iron and steel." The improve- 
ments relate to the manufacture of iron and steel from the raw 
material, and to the application of the steeling or case-hardening 
process to special articles. The raw material or wrought iron is 
placed in a furnace containing a mixture of carbonaceous matter, 
as charcoal, and potash, pearlash, or other alkali, and carbonate or 
bicarbonate of lime, as marble chippings, gypsum, oyster shells^ 
&c. ; 10 parts of charcoal, 1 of soda ash, and 2 of lime, being 
suitable proportions. The furnace is kept at a red heat for about 
&ve or six days. A common furnace may be used, but it is preferred 
to construct a range of retorts, wherein the heat may be uniformly 
kept up, and the charges withdrawn in succession. The heated 
metal is then to be plunged in a bath of water impregnated with 
carbon, or ammoniacal liquor, or prussiate of potash in solution, 
or in a dry bed of highly carbonized materials, to cool it. To pro- 
duce a non-oxidizable metal nickel or german silver is incorporated 
with the iron, -^ to ^t of the mass being added with, in some cases, 
a small proportion of manganese. In anneaUng wrougbt-iron 
articles, or articles partially steeled or case-hardened, they are 
placed in a bath or compound mass of carbonate of lime and soda 
or pearlash or potash. This treatment produces a fine, soft, fibrous 
metal, and is suitable for the inner non-abrading parts of railway 
wheels. In steeling or case-hardening iron or a manufactured 
article, it is placed in a retort charged, as above described, with 
carbonaceous and alkaline matters and hme. Where fineness or 
superior polish is required, bone dust or animal charcoal, in 
proportions of about J^ of the mass, may be added. The articles 
are kept in the retorts for two hours or longer, according to the 
depth of steeling or case-hardening required. 

The Specification and Drawing also describe apparatus for 
working steam hammers, wherein the anvil level is ad^justed by 
means of a hydrostatic cylinder or chamber, and the tilt levers are 
xa»de to strike b both di^ctions b^ a rotatory cranH shaft, ^ 
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atmospheric bufPer la employed to increase the rapidity of the 
strokes. Cork or other elastic material may be used for a bearing 
for the anvil. 
[Printed, Hid.] 

A.D. 1853, March 8.— N^ 582. 

SCHMITT, Nicolas. — " Improvements in cleansing and sepa- 

" rating ores and coal.'' The ores and coal are to be first dried 

and sifted^ and then they are exposed to the action of a strong 

blast of air, whereby they are cleansed from dust and dirt, and 

driven to lesser or greater distances, so as to fall, according to 

their specific gravity, into different divisions. The process is 

specially applicable to the precious metals. 
[Printed, 9i<?.] 

A.D. 1853, March IG.—No 654. 

COLT, Samuel. — " Improved apparatus for heating and anneal- 
" ing metals." An annealing furnace is described consisting of a 
cast-iron box, supported on the walls of the fmmace, and placed 
above the fire bars. The box is covered with a lid, '' and passing 
" from end to end thereof, and reaching through to the front wall 
*' of the furnace, is a tube, whose ends are open," so as to provide 

a sight hole in the box to enable the attendant to watch the 

progress of the heating operation." The furnace is in other 
respects similar to one of ordinary construction. 

Secondly, a smith's forge is described, having a cast-iron hearth, 
with its centre sunk so as to form a fireplace, which is closed at the 
bottom by a box constituting the ashpit. Immediately above the 
fireplace is a fire brick, which throws down the flame upon the 
sides of the hearth. Anthracite coal may be used. A supply 
of coal being placed on the sides of the hearth, it is gradually 
heated by the flame deflected by the fire brick, and is then raked 
on to the fire as required. The blast is introduced into the closed 
box. The fuel in the fireplace is kept about level with the hearth, 
and the rods or bars to be heated are introduced through openings 
into the forge, and are laid upon the fuel instead of being thrust 
into it, as is ordinarily done. 

Two or more smiths may work at the same forge, according to 
the number of openings made for the introduction of the metal, 
[Printed, 8i<2.] 
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A.D. 1853, March 18.— N«> 678. 

MAC KAY, George, — ** Improvements in the manuffusture of 
'* iron." {A communication,) The invention consists in a method 
of decarbonizing the iron ore after it has been through the process 
of deoxidation, and thereby reducing it at once from the ore to a 
malleable state. This is proposed to be done by the action of 
blasts of air, hot or cold, impinging upon the melting or melted 
metal. 

A furnace is described, consisting of several hearths placed 
successively behind the fireplace. Beyond these, at the back of 
the fiimace, is a table, on which the charge is allowed to fall from 
a feeding hopper. Flues firom the hearths pass underneath this 
table, and heat the charge preparatory to its being introduced into 
the nearest hearth. Above each hearth is a pipe or tuyere fot intro- 
ducing the blast, which may be cold, or heated by passing the air 
beneath the bottom of the hearth, which is thereby kept from 
rapidly burning out. The introduction of the blast is not to be 
*' mistaken for" those intended ''to effect a more peifectoombitta- 
tion." " The intention of the present device is quite different^ 
viz., to decarbonize the ore," and so produce mallealiLe iron 
direct from the ore. The fuel and pulverised ore being raked into 
the first hearth, they are there acted upon by the blast, and the 
process of burning out the carbon from the metal commencell,'and 
is carried on as rapidly as possible by directing the downward blast, 
hot or cold, upon it, the blast being regulated by a valve. The 
blast " absorbs the carbon and refines the ore." The lAetal is 
then passed on to the second hearth, and the heat is increased^ and 
the operation of the blast upon the metal is repeated. It is iheh 
passed on to the balling hearth, and the operation of the 1blut 
being still continued, the loop is there formed and refined. Mean- 
while the other hearths are successively preparing fresh masses d 
metal to be operated upon as before described. 
[Printed, W.] 

A.D. 1853, March 19.— N^ 683. 

DALTON, George. — " Certain improvements in melting or le- 

" ducing iron ore, iron stone or slag, or scoria." A provisianal 

Speci£cation was deposited, the api^\ica\i\oiL iox ^^ Potoit was 

not duly proceeded with. It stated t\ie mNcii^aik \ft 5:»isfiak>a^ 
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a process of pulverising irou ore, stone, or si&g, and mixing it 
with charcoal, coke, lime, or clay. Being thoroughly mixed 
before being introduced into the furnace, the aid of a blast was to 
be dispensed with. 
[Printed, 2id.] 



A.D. 1853, March 22.— N° 700. 

JOHNSON, John, Henry. — "Improvements in the modes of 
*' smelting iron and other ores." {A communication,) The appli- 
cation for Letters Patent was not proceeded with, a provisional Spe- 
cificalion was deposited, which stated the invention to consist in 
smelting the ore mixed with charcoal by the application of the 
electric light. Tlie ore is to be placed between the poles of two 
large electrodes connected with a galvanic battery and be thus 
melted ; as it and the slag fall they are caught in a receiver, their 
different specific gravities keeping them separate. 
[Printed, aid.] 

A.D. 1853, March 22.— N^ 701. 

JOHNSON, William. — " Improvements in rolling and shaping 
" metals." {A communication,) The Specification and Draw- 
ings describe a system of rollers, some working horizon- 
tally^ others vertically, or at different angles, for rolling an- 
nular or other shaped objects, such as soUd railway wheels, 
wheel tyres, bars,, cylinder and valve covers, boiler ends, flat 
plates, discs and cones. The shapes of the rolls vary accord- 
ing to the form required to be given; for instance, if a solid rail- 
way wheel is to be rolled in a horizontal position, two radiating 
rolls, rolling horizontally, and of the required form, give shape to 
the upper surface, and an under die of corresponding shape revolves 
beneath, supported on a table revolving on conical rollers ; it is 
thereby pressed against the wheel between the under and upper 
rollers, and gives it the required shape. Vertical rollers may be 
made to operate at the same time on the periphery, and so form 
the tyro. Oth« articles are to be similarly formed by means of a 
revolving die below in combination with rolls of various contours 
xadiating from a centre and rolling a\)Qve ^^i^xa* 
[Printed, Hd,2 
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A.D. 1853, April 4.— N« 804. 

MAY, Charles. — " Improvements in macliineiy for manofao 
" turing and roUing iron." The machinery is speciaUy applicable 
for rolling railway bars ; the heavy fly wheel is dispensed with and 
smaller fly wheels are substituted. Four steam cylinders in two 
pairs are used, each pair acting on one shaft with their cranks at 
right angles and a driving pinion on the shaft, which is common to 
two cylinders. The pairs of cyhnders are placed on opposite sides 
q£ a large central wheel, and if the teeth of the opposite pinions 
be properly engaged, a power as nearly as possible uniform is pro- 
duced, and dead points are avoided. Sieman*s chronometric 
governor is employed to regulate the speed of the engine. 

2ndly. A train of rolls is so arranged that each pair revolves in 
an opposite direction to the preceding pair, and so the labour of 
lifting the bar over the rolls is avoided. The rolls are to be of 
larger diameter than usual, and they and their axes are to be cast 
hollow. Two or more pairs of rolls may be so arranged that the 
bar shall go straight forward through the series. They must be 
set just so far apart that the rail on clearing one pair is ready to 
enter the next pair. 
[Printed, 5\d.:\ 

A.D. 1853, April 5.— N° 816. 

HALEY, Joseph. — " Improvements in machinery for forging 
" iron," &c. The application was not proceeded with, a provisional 
Specification was deposited. It describes a steam hammer con- 
sisting of an oscillating cylinder, whose piston is attached to 
the helve of a forge hammer. The back or tail end of the hammer 
rests in a piece which may be raised or depressed so as to adjust 
the hammer to work of varying sizes. 
[Printed, 2id] 

A.D. 1853, April 6.—N° 825. 

LEACHMAN, Henry. — " Improvements in the manufacture of 
" iron." A composition, consisting of 120 lbs. of brickdust or 
calcined clay, 600 lbs. of common salt, and 280 lbs. of black 
oxide of manganese, all powdered flne, and loixed together, is 
proposed to he used in the "boiling pxoceatf' oiin»SsMi%\twi. ^<st 
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poor qualities of iron 10 lbs. of the mixture should be used with 
a charge of 420 lbs. of metal. For better sorts less may be used, 
down to 4 lbs. The powder should be thrown in all at once, 
and well stirred with the metal, and is said to produce a superior 
malleable iron. 
[Printed, 2idt.] 

A.D. 1853, April 12.— N» 880. 

VERDIE, FBANgois Felix. — " Improvements in welding cast 

" steel with iron," &c. The article on which cast steel is to be 

welded is heated, covered with borax, and placed in a mould, 

leaving a space round it of the size of which the coating of steel is 

required to be. Fluid cast steel is run into the mould, and so 

becomes attached to the article. Tyres of railway wheels may be 

thus made. The articles, when so coated, should be finished by 

hammering or rolling. 
fPrinted, 2\d.'} 

A.D. 1853, April 14.— N° 912. 

ZENNER, David. — ** Improvements in the treatment of ores and 
other substances containing metals to obtain products there- 
from, and the apparatus used therein." These refer to modes of 
treating pyritical ores containing iron, and separating from them 
the sulphur and arsenic they contain ; also to the production of 
salts of iron. Suitable apparatus, consisting of retorts and con* 
densing vessels, is described. 
[Printed, WJ 

A.D. 1853, April 18.— N^ 929. 

STEVENS, WiLLiy.M Walker.— "The application of retorts in 
gas ovens or other ovens, and gas ovens or other ovens which 
are constructed as retorts, to the process of improving iron, and 
converting iron into steel." The iron is to be put in and taken 
out of the retorts while they are at a high heat, and thus the time 
usually required for heating and cooling them is to be saved. Gas 
retorts are to be used when unemployed in making gas, effecting 
economy in time, labour, and material. 
[Printed, 2}d.2 

li 
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" large tube is also provided at the small end with a flange or 
" shoulder at the inner side, and at the same end of the inner or 
'* smaller tube is turned or screwed a short cylindrical part, so as 
**to fit the aperture of the inner shoulder of the outer tube,*' 
thereby connecting the two tubes of the tew iron at the nozzle 
end, and securing them together by screwing or driving the inner 
one into the outer one, or in any other convenient manner. 
[Printed, Hd.'] 

A.D. 1853, May 18.— No 1223. 

WALKER, Bernard Peard, and WARREN, James.—" Im- 

** provements in the manufacture of iron." The iron is melted in 
an ordinary blast furnace, and conveyed in a fluid state to the 
improved puddling furnace of the patentees. This consists of a 
fire grate of an ordinary construction, with which is connected a 
moveable or revolving hearth or "containing vessel," made of 
iron hned with brick, or of other suitable material. This hearth 
is made to rotate by any convenient means, and is inclined at an 
angle to its axis of rotation. It is surrounded with a cas^iron 
casing. The melted metal being introduced into the revolving 
hearth, it is there agitated, and so puddled without the aid of hand 
labour. ITie hearth is heated by the flames firom the fire, or waste 
products of combustion from the blast furnace, which are admitted 
between the revolving hearth and the casing, and are carried off 
by the chimney. The iron may, if necessary, be melted in the 

puddhng furnace. 

[Printed, 7td.] 

A.D. 1853, May 23.— N« 1272. 

JOHNSON, John Henry. — "An improved forge hammer." 
(A communication,) The Specification and Drawings, which 
should be referred to, describe a vertical hammer, which is elevated 
by cams in the ordinary way. The upper end of the hammer as it 
rises comes in contact with the end of a piston, which works in a 
cylinder supplied with compressed air or steam, which may be 
used as a cushion during the ascent of the hammer, and during 
its descent acts upon it, and accelerates its motion. The apparatus 
18 arranged so as to regulate by valves the admission and exit 
i?/^e steam or compressed air. 
looted, u.lid.l 
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A.D. 1853, May 26.— N" 1293. 

COWPER, Charles. — " Improvements in the manufacture of 
" iron." {A communication.) " Carbonaceous shale or schist " is 
to be used for mixing with iron ores and lime in the blast furnace. 
The proportions of schist to be employed will be determined by 
analysis and experience. A larger produce of iron is said to result 
from the employment of schist. 
[Printed, 2^/.] 

A.D. 1853, May 26.— N« 1296. 

SAUNDERS, Jonathan. — " Improvements in the manufacture 
" of railway and other wheel tyres.'' ITie application for this 
Patent was not proceeded with, and a Provisional Specification 
only was deposited. 

Nine parts of muriatic acid and one of sulphuric are mixed toge- 
ther. To one part of this mixture are added 20 parts of muriate 
of soda, more or less, according to the quality of the iron acted 
upon, and this compound is added by degrees to the charge of iron 
about) 4 cwt.) in the puddling furnace, and is said to produce 
superior steel and iron suitable for wheel tyres. 
[Printed, 2^^.] 

A.D. 1853, June 2.— No 1353. 

HATTERSLEY, Richard Longsden. — ** Improvements in 
" machinery for forging iron and other metals." The Specifica- 
tion describes apparatus consisting of swages, dies, and hammers, 
specially apphcable to forging flyers for spinning machinery and 
other similar articles of iron and steel. 
[Printed, 7\d.-] 

A.D. 1853, June 7.— N^ 1400. 

DAVIS, Thomas, and BLOOMER, Boaz. — " Improvements in 
the manufacture and piling of iron to be used in the production 
of railway chairs." The application for this Patent was not 

proceeded with. 
A complete Specification was filed with the petition, and describea 

the invention as consisting in To\\\x\^\wv^^^oi \tw:k.*\sOwa:^^st. 

strips, and combining them when diapo^e^ Va. w^jJw». Vswo^ ^«. 
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layers inclined at an angle to one another, as shown in the 
Drawing annexed to the Specification, the object being to give 
strength to the iron. 
[Printed, 4i<^.] 

A.D. 1853, June 13.— N» 1430. 

SPENCER, Joseph.— "A new or improved cupelo." This 
cupelo is made double. To the ordin^ cupelo (or cupola) " a 
"second cupelo or reservoir" is added, "for containing an 
" additional quantity of iron," the second cupelo being connected 
with the first, so that the iron fused in it may be drawn off from 
the tap hole of the first, or, when required, from its own 
tap hole. 

[Printed, 2id.] 

A.D. 1853, June 14.- N^ 1442. 

TALABOT, Joseph Leon, and STIKLING, John Davib 
MoRRiBS. — " Improvements in the manufacture of iron." These 
consist in running iron from the blast furnace into sand beds, 
chills, or cast-iron moulds, in which are placed oxides of metals, 
by preference, magnetic oxides or powdered hoematites, and wood, 
sawdust, or other ligneous or oily matters. Where zinc, tin, or 
other metals are required to be added to the iron to impart to it 
certain properties, as has been done in the puddling and other 
processes, oxides of those metals are, with wood, sawdust, or other 
similar matters, placed in the sand beds or moulds or chills. 
Thus zinc imparts "strength and brightness;" tin imparts 
hardness and a crystalline structure; oxides or carbonates of 
the oxides of calcium tend to prevent "cold-shortness." The 
quantities of oxides and ligneous matter to be used may be about 
five per cent, of the estimated charge of iron. Resinous wood 
sawdust is preferred, and where the oily or other matters given off 
produce much ebullition, less of these matters will be required 
proportionally. The iron produced is greatly improved for the 
manufacture of malleable iron. When the oxides of tin, zinc, or 
other metals are used to impart their peculiar properties to the 
iron, the oxides, or their combinations which are reducible at the 
temperature of the iron, are appUed in the moulds, by preference 
with, or, if desirable, without oxide of iron, in the proportion of 
adou^ half per cent, or more by wwght. 
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A.D. 1853, June 14.— N» 1443. 

NEWTON, Alfred Vincent. — " An improved mode of manu- 

" facturing cast steel." {A communication.) The object of the 

improvements is to economise the fuel used in making steel. 

Instead of introducing blistered steel into the ordinary melting 

furnace in crucibles in a cold state, it is previously heated to a 

high temperature in another preparatory or auxiliary furnace, 

which may be a reverberatory or other suitable furnace. The 

crucibles are heated in an annealing oven, then removed to the 

auxiliary furnace, and subjected, while empty, to great heat for 

about half an hour; they are then charged with the blistered 

steel, and kept at a high welding heat for about two hours, then 

removed while hot to the melting furnace, which is maintained at 

the usual high heat. In about an hour and a half the steel will 

be melted, and ready to be poured into moulds in the ordinary 

way. 

fPrinted, Sid.] 

A.D. 1853, June 23.— N» 1629. 

BURROWES, James. — " Improvements in the formation of 
" metallic plates," &c. The application for this Patent was not 
proceeded with. 

The Provisional Specification describes the improvements as 
consisting in forming metallic plates suitable for being rivetted for 
boilers, tanks, &c. with lap joints, the sides or ends of the plates 
where they are to be rivetted being rolled in a taper form with a 
swell, or otherwise made thicker than the other parts. 

[Printed, 2id.] 

A.D. 1853, June 23.— N° 1530. 

DODDS, Thomas Weatherburn. — " Improvements in the 
manufacture of files, rasps, and other edge tools usually made 
of steel." Edge or cutting or abrading tools are made from 
the ordinary raw metal, such as wrought iron or partially converted 
steel, and are subsequently hardened or " converted " by placing 
them in a chamber containing a mixture of carbonaceous matter, 
charcoal by preference, and potash, pearlash, soda, soda ash, or 
other alkaline matter, limestone, and carbonates o^Tid \^v:»s^^\i^^b;j^^ 
of lime, aa marble chippings, gypsxxm, o^^X^t ^^^^ "wsl^ "^ssc^ 
material fonmng animal charcoal. 
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In carrying out the invention, furnaces similar to those de- 
scribed in the patentee's Specification of his former Patent, 
(See Number 671, p. 134.) are to be employed, and the further 
processes of manufacture are similar to those therein described, 
except that more animal charcoal should be employed in this 
manufacture. 

The essential object of this invention is the case-hardening of 

files and other tools, which are mado of a high quality and at a 

cheap rate, being formed from raw or partially converted iron, and 

afterwards hardened. In making circular or annular files, the file 

is made of ordinary raw metal, and afterwards converted by the 

method described. The annular file is then fitted on a grooved 

disc or supported on arms attached to a shaft or mandril in any 

convenient way. A set of files may be made to fit on the same 

disc, and be replaced as required. These annular files may be 

advantageously used for making forks by filing out the intervening 

metal between the prongs, 
[Printed, 6^.] 

A.D. 1853, July 8.— N'* 1625. 

CORNIDES, Louis. — "Improvements in treating certain ores 

" and minerals for the purpose of obtaining products therefrom.*' 

The invention relates to a process of separating an amalgam 

of quicksilver and the precious metals from sand and earthy 

matters. 

[Printed, W.'] 

A.D. 1853, July 9.— N° 1637. 

RIEPE, EwALD. — " Improvements in moulds for steel castings." 

{A communication.) The moulds are made with their bodies of the 

ordinary loam or other material, " biJt all those parts which come 

" into direct contact with the steel are formed of a fireproof 

" mixture which becomes spongeous or porous when dry," and 

yet is cohesive and plastic. ITie mixture preferred is composed 

of one part of rich fire clay and five parts of powdered crucibles, 

such as are used for melting steel. 
[Printed, 2id.] 

'A.D. 1853, July 11.— N« 1650. 
JXiLTON, George, — " Improvements m TeNet^x^Vot^ wi^k. o^ik^t 
fumacea," ITiese relate to an impxoved mo^eol mXxo^vtfsvxi^ 
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atmospheric air to the fireplaces. The air is made to enter through 
openings in the front or sides of the furnace, or ahove the fire bars, 
and passes through suitable flues or channels in the sides, bottom, 
or other heated surfaces of the furnace, so as to collect as much 
waste heat as possible, and afterwards enters into a closed ashpit 
through openings in the cast-iron plates surrounding the ashpit, 
which is entirely closed in front. The heated air is thus introduced 
under atmospheric pressure only, 
[Printed, 6\d.'] 

A.D. 1853, July 13.— -N^ 1 G65. 

TABBERNER, John Loude.— "Improvements in the manu- 
* • facture of iron." The application for this Patent was not 
proceeded with. 

The Provisional Specification states that the \nvention consists 
in reducing ironstone to powder, and then smelting it with fluxes 
in a blast furnace 
[Printed, 2 J<?.] 

A.D. 1853, July 14.— N^ 1672. 

HENDERSON, William. — " Improvements in the construction 
*' of furnaces for the purpose of obtaining products from ores." 
Calcining furnaces are described having double arches and corre- 
sponding flues and dampers, heated by equal numbers of fires at 
each end of the furnace. The furnaces are specially applicable for 
the manufacture of sulphuric acid. 
[Printed, W.1 

A.D. 1853, July 14.— N° 1673. 

BROOMAN, Richard Archibald. — "Improvements in the 
" manufacture of anvils." {A communication.) The anvils are 
made with a steel face and steel horn or beak and a cast-iron body, 
or the horn may be of malleable iron welded to the steel face. 
The body is cast on to the steel face by preparing a suitable 
mould, and an aperture or cavity is left in the body which is 
necessary to enable the face to be properly tempered after being 
cast. This is done by reheating the anvil and applying water 
in the usual way to the surfaces of the fa.<i^ wv^ ^V^'i ^^aN^^^ *^KSiak 
ensuring an equal shrinkage in the met^. 
£Printed,HdJ 
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A.D. 1853, July 15.— N» 1680. 

NASMYTH, Jambs.— '^ Improvements in macbinery and appap* 
ratus employed in roUing plates and bars of iron and othear 
metals." The application for this Patent was not proceeded with. 
The Provisional Specification describes a means of reversing the 
action of rolls at any time, and avoiding the necessity of paaBing 
the work over them. This is to be done by reversing the motion 
of the steam engine through the agency of their valves alone. 
[Printed, 2id] 

A.D. 1853, July 20.— N» 1717. 

SMITH, Edwin Dalton. — "Improvements in crushing and 
" washing ores and earths." — ^The Specification describes apparatus 
consisting of toothed rollers or discs revolving loosely upon radial 
arms attached to a vertical shaft, which crush the ores upon a 
plate. And also similar toothed discs attached to a frame inside 
a revolving drum. The machinery is specially applicable to crush- 
ing auriferous ores and earths. 
[Printed, Hd."] 

A.D. 1853, July 25.— N« 1745. 

IRELAND, William. — " Improvements in the mode or method 
" of melting or fusing iron or other metals, and in the apparatus 
" employed therein." 

These refer, 1st, to an improved method of feeding the furnace 
or cupola, " which prevents the flame from appearing at or above 
" the charging door" during the charging, or "until the time of 
" blowing down." This is done by charging the furnace with fiiel 
" to about 2 feet above the twyer," then arranging the pig metal 
or portions thereof " one above the other, crosswise," all the ends 
facing the twyer, and the interstices being filled up with scraps of 
metal and coke. 

2ndly. The furnace is made much higher than usual, with the 
boshes low down, and having a taper form above the contraction 
to prevent the metal from sticking. 

3rdly. Hot air is introduced by means of a common fan or 
blower with suitable pipes and communicB^oiiA. 
[Printed, 7id,2 
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A.D. 1853, August 3.— N« 1815. 

RODEN, William Sargeant, and THOMAS, William.— 
" Improvements in rolling metals.'' The object of the improve- 
ments is to save the time and trouble lost in lifting the work over 
the rolls. This is effected by '' employing two or more pairs of rolls 
" unconnected with each other, and revolving in contrary direc- 
" tions," being driven by the same or by a separate moving power. 
When the bar or plate has been passed through one pair of rolls 
it is moved to the other pwr by the means ordinarily used, or by 
a moveable carriage or frame or truck running on raUs, or other- 
wise moved as required. 
[Printed, 6|d.] 

A.D. 1853, August 4.— N« 1824. 

RODEN, Richard Brown. — "Improvements in rolling iron 
and all other malleable metals and alloys." These are "improve- 
ments in rolling mills where what are called ' three high rolls ' 
are used," and consist in " causing the middle roller to remain 
" stationary as to position, and of moving or adjusting the upper 
" and lower rollers to or from the middle roller to which the 
" power for driving the rolls is applied." By these means heavy 
pieces of metal may be readily rolled with three rolls, as has been 
previously done for small sized iron. In order to lift heavy work, 
as blooms, "a moveable platform is used before the rolls con- 
" nected to the piston rod or other suitable part of an engine," by 
which great weights are readily raised. 
[Printed, 5|d.] 

A.D. 1853, August 6.— N» 1843. 

MORRISON, Robert. — "Improvements in apparatus for forging, 
shaping, and crushing iron, &c. The improvements consist in 
substituting for the ordinary hammer block, piston, and piston 
rod a cylindrical bar of wrought iron or other metal to form the 
acting hammer. "On this bar or piece of metal the working 
piiston together with the guiding surfaces for the working move- 
ments are forged or cast solid, as the case may be," the has 
iteelf is " truly turned througliout." TVl^ «X«wel ^-^XssA^^ \^ 
'f bolted to a pair of plate standards stafteiitd. ^\. ^^\w2sb.V5 ^XxckXw^ 
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" ribs." The piston bar works through "upper and lower stuff- 
"ing boxes in the cylinder," while it is guided by a T-head at its 
upper projecting end. 

[Printed, S\d.'] 

A.D. 1853, August 11.— N» 1869. 

HALL, Kelley Thomas. — " Certain improvements in forge 
" hammers." The forge hammer is constructed so as to allow of 
a transverse or lateral motion to suit various kinds of work. The 
framing supports three shafts, a driving shaft, and intermediate 
carrier shaft, and a square shaft to which the hammer is attached. 
The "three shafts are coupled together by means of antifriction 
" rollers." The driving end of the intermediate shaft is mounted 
on one end of a lever, and its friction roller is capable of being 
thrown out of contact with the other two. Upon the other arm 
of the lever is an inclined plane adjustable by means of a screw, 
and acted upon by a cam mounted on the hammer shaft, so that 
the screw regulates the height to which the hammer is raised, 
[Printed, 6id!.] 

A.D. 1853, August 12.— N" 1880. 

STRONG, James. — "Improvements in furnaces for smelting 
" ironstones and ores." The furnace described in the Specifica- 
tion is in the form of an inverted cone, tapering from the tunnel 
head, where it is very wide, down to the hearth, being about 
40 feet high and 18 feet in diameter at the top. The area of the 
furnace at the top is to be very large, by preference the square 
of its diameter should be 8 times the height of the furnace. The 
furnace is surrounded with an iron air chamber whence the blast 
is introduced into the furnace through "twyers" placed at various 
heights. 

[Printed, CJ(7.] 

A.D. 1853, August 12.— N» 1887, 

BROOMAN, Richard Archibald. — " A method of producing 

" castings in malleable iron." (A communication.) Wrought 

iron is so prepared that it may be cast into moulds for the pro- 

duction of malle&ble castings, Buch as i^JiVirvj ^\l«i^«, &q. The 

jnefyU employed maj be eitlier scrap, ^inoxx^^ Hson, ox Xmm^ ^t 
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plates cut into pieces. It is melted in crucibles, such as are used 

for melting blister steel. With a charge of iron suited to the size 

of crucible are mixed half per cent, by weight of charcoal or other 

carbonaceous matter, and one per cent, of manganese, and one 

per cent, of salammoniac. These are placed in the crucible and 

melted, and then poured into moulds. Railway wheels may be 

cast with a chill, and "will, moreover, be malleable," and may be 

forged under the hammer. 
[Printed, 2\d.'] 

A.D. 1853, August 15.--N« 1907. 

TALABOT, Joseph Leon, and STIRLING, John Davie 
MoRRiES. — "Improvements in the manufacture of cast steel." 
The character of steel is modified " by combining with blister 
** steel when melting it oxides of metals, or of the earthy bases," and 
thus producing cast steel of the character required. See N° 1442, 
p. 144. By mixing with highly carburetted blister steel from 
one to three or four per cent, of oxide of iron (by preference mag- 
netic ore), cast steel of hardness diminished in proportion to the 
oxides used, will be the result. Oxides of calcium and lime have a 
similar efiPect in reducing hardness, and may be used in the pro- 
portion of from aio *® ^ P^^ ^^ *^® weight of the steel. Oxide 
of tin used with soft or mild blister steel gives it hardness. Pro- 
portions of from y-(50o *o ToW produce a marked effect. From 
400 *^ Too ^y weight of oxide of zinc will produce a toughening 
effect. Oxides of barium and other earthy bases, and oxides of 
manganese, may be also used to reduce hardness. The oxides 
should be introduced into the crucibles with the blister steel, or 

when the metal is in a pasty state. 
[Printed, 2^^.] 

A.D. 1853, August 27.— N« 19.94. 

NEWTON, Alfred Vincent. — " An improved construction of 

" steam hammer." {A communication,) In place of the induction 

and eduction valves, slides, and rods hitherto used for actuating a 

steam hammer, " a single valve and valve rod, with the necessary 

" induction and eduction ports," may be employed. The hammer, 

as it rises and falls, opens the induction and. eduction ports. A 

lever and stop, screwed on the valve rod, are em^lo^e.d\si\^'^SSs6!^^ 

the force of the Wow, 
[Printod, WJ 
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A.D. 1853, August 27.— N» 1996. 

ROBINSON, George. — '* A novel application of the slags or 
'^ refuse obtained during the manufacture of metals." The slag 
obtidned from. manu^EU^toring iron and other metals is run in a 
molten state upon a heated-iron table, and formed into plates or 
sheets ,by rolling or other suitable means. These are tiien 
annealed, and may be applied for roofing and other useful 
purposes. 

[Printed, 8^.] 

A.D. 1853, September 3.— N» 2040. 

STICKNEY, George. — " Improved machinery for forging 
" metals." A vertical hammer is used, which moves in guides. 
It is raised by means of a rotating central screw shaft, into the 
thread of which a tooth attached to the hammer takes. When 
the hammer is raised to a certain height it is brought into contact 
with a stationary lock, which holds it suspended independently of 
the screw shaft, by the outer end of its tooth. It is then released 
by hand or mechanical means, and allowed to fall. Several ham- 
mers in several pairs of guides may be actuated by the central 
screw shaft. 
[Printed, W.] 

A.D. 1853, September 8.— N» 2069. 

BURROWS, James. — " Improvements in the formation or con- 
" struction of rolled metallic plates." The application for this 
Patent was not proceeded ^-ith. 

The Provisional Specification describes iron or other metal plates 
suitable for boilers and other purposes, which are to be rolled with 
raised ribs on their surfaces to strengthen them. To save weight 
of metal the plates may be recessed on the reverse side, in parts 
corresponding to the raised ribs. 

[Printed, 2H] 

A.D. 1853, September 12.—N» 2113. 

NE^\TON, Alfred Vincent. — "Improved machinery for 

" crushing and grinding mineral and other substances." {A com- 

fnunication,) The machinery conBists oi a TotBJdxi% Ncead or aheU, 

in which are plscodL baUs^ which, by t\ieax ceaXanivk^gBl «fidAsiik« ccro&^cw 
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the minerals introduced within them. The halls are moved hy a 
disc attached to the shaft of the drum, which is recessed to admit 
them, or hy arms, or are carried on axles joumalled to the arms, or 
in any other suitable manner. 
[Printed, Sjd.] 

:A.D. 1853, September 13.— N« 2116. 

DUBS, Henry. — ** Improvements in the method of forging or 
" manufacturing iron and steel." These apply specially to the 
forging of crank axles, railway wheels, and larger forgings. 
Hydraulic pressure is used to forge them by means of gradual 
compression. A hydraulic press is employed, having an upper bed 
or framing to receive a top die, and a lower bed to receive a bottom 
die. The metal prepared for being forged is placed between the 
dies, and compressed mto the required form. 

[Printed, 6id.] 

A.D. 1853, October 3.— N» 2255. 

THOMPSON, William Joseph. — " Improvements in heating 
" reverberatory and other furnaces." (A communication,) The 
bars of the fiimace are flat plates, and are ranged parallel to each 
other, the back ones being successively placed lower than the front 
ones, like steps, and the edge of one bar being under the one 
before it, so that small coal can be consumed, and the fuel as it 
bums gradually falls to the back of the fire. At the upper part of 
the grate is a feeding hopper, and at the lower part is a box or 
chamber, into which the well ignited fuel falls. A blast is forced 
into this box from several twyers. Also streams of heated air are 
conducted under the fire bridge, and introduced above it. 
[Printed, 6id.] 

A.D. 1853, October 15.— N" 2578. 

JOHNSON, John Henry. — " Improvements in the manufoc- 
" ture of iron." {A communication,) These relate to a mode of 
manufEkcturing wrought iron directly from the ore by means of a 
continuous operation. The ores are roasted and pulverised, and 
are then placed upon a series of '^ deoxydising " tables^ mads. ^^ 
iron, soap-stone, or other mateiial, and \i«»Xfcd Vj ^^a^ft. ^g(«fts. 
from fumaceSs or by heating fumayce^ ^jt^^^ ^^^^^ \«»r»sSol 
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A.D. 1853, November 4.— N' 2568. 

JOHNSON, John Henry. — " Improvements in th6 xioandfiMN 
ture of malleable iron, which improvements are also applicable 
to the manufacture of other malleable metals." {A comnmniea-' 
Hon,) The application for this Patent was not proceeded with. 
The invention ss described in the Provisional Specification relates 
to the manufacture of wrought iron for railway axles, rails^ tyres, 
&c., and consists in twisting a number of bars singly, and fagotting, 
rolling, and welding them, in the ordinary way, so as to produce a 
tough metal. Tyres may be made of twisted bars, welded so as to 
be without any breaking joints. Plates also may be made by 
laying twisted wires interlaced side by side and welding them. 
[Printed. 2id.] 

A.D. 1853, November 11.— N* 2615. 

PLATT, John. — " Improvements in apparatus or machines for 
'' forging," &c. The application for this Patent was not pio« 
ceededwith. 

The Provisional Specification refers to apparatus for forging 
spindles, &c. by means of hammers and bottom swages. 
[Printed, 2id.3 

A.D. 1863, November 12.— N« 2622. 

BARKER, Stephen. — " Improvements in shaping metals^'' &c. 
These relate to a mode of forming ornamental metallic wire for the 
edges of plated wares by rolting apparatus, having the rolls so 
grooved ss to give the requisite shape and ornamental form to the 
wire edges. 

[Printed, 4rid.] 

A.D. 1853, November 17.— N» 2662. 

CLARE, John. — " Improvements in tne manutacnire of bar and 
*' sheet metals, and in machinery connected therewith, and in the 
'' appUcation of such metal to various useful purposes.'* The 
Specification and Drawings describe bars of iron formed in various 
angular, T, and other shapes. Also, plates of iron formed with 
grooves, tongues, and flanges, suitable for ship building and other 
purposes. Also, a screw press, and machinery for rolling] metallic 
staves for being made into casks, 
[Printed, If.Oicf.] 



MANUFACTURE OF IRON AND STEEL. 157 

A.D. 1853, November 18.— N« 2687. 

NORRIS, Richard Stuart, and TALBOTT, Ebenezer.— - 
" A.n improvement op improvements in the manufacture of iron." 
The invention refers to the use of two refineries placed between 
and connected with two puddling furnaces, so that each may be 
alternately worked, and be ready to receive the charge from the 
blast furnace without any loss of time, and with more certainty 
and uniformity than by the old method. 
[Printed, 5id.] 

A.D. 1853, November 28.— N° 2757. 

STENSON, Joseph. — " Improvements in the manufacture of 
" iron." The object of the invention is to avoid " lamination " in 
wrought iron. This is proposed to be efPected by making the 
rough forge bars in a fluted or corrugated or zigzag form, and 
forming the pile of short lengths of such bars, fitting the corru- 
gated parts together. Upon the top and underneath each pile is 
placed a bar corrugated on one side only, being flat on the face, 
which is placed outermost. The pile so formed is hammered in the 

usual way. 

[Printed, W."} 

A.D. 1853, December 9.— N» 2873. 

BOURNE, John. — "Improvements in machinery for the pro- 
" duction of iron ships," &c. The Specification and Drawings 
describe a moveable punching and rivetting machine, whereby the 
iron plates are punched and fixed in their places at one operation. 
[Printed, U. 1^.] 

A.D. 1853, December 10.— N« 2881. 

JOHNSON, John Henry. — '* Improvements in furnaces for 
^' the manufacture of steel." {A communication.) 

An arrangement of furnace is described, consisting of two 
melting chambers, one on each side of the ashpit, communicating 
with one chimney. The gases may be employed on their way to 
the chimney to heat a boiler. A metal plate is employed to catch 
the steel if any escape from the crucibles. 

In a second arrangement double heating or melting chambers 
are used, heated by one furnace, on each side of which the ccu.<!.\h\Rj^ 
are placed, and having one chimney. "Beiv<i^>[)tv 'Ocva ^j^'^X^'^^v 
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for supplying hot or cold air. In these furnaces inferior fuel may 
be burned. The roof is arched with a central projection, so as to 
deflect down the heat upon all the crucibles. The chambers may 
be divided into compartments, so as to facilitate the examination 
of the crucibles separately. 

Thirdly, a furnace is described with one large and two smaller 
crucibles. A large door is made to admit them, and the furnace is 
supplied with ur by a number of pipes opening into the ashpit* 
[Printed, ll\d.^ 

A.D. 1853, December 10.— N« 2883. 

GUIBERT, Nicolas Victor. — " Improvements in forge ham- 
mers." The hammers are vertical, and are worked by means of 
two pullies placed in contact. A toothed collar and endless screw 

are employed to direct the fall of the hammers. 
[Printed, 7icf.] 

A.D. 1853, December 15.— N» 2908. 

HOWELL, Joseph Bennett, and SHORTRIDGE, John. 
— " An improvement or improvements in the helves of tilt ham- 
" mers." The application for this Patent was not proceeded with, 
llie Provisional Specification describes buffalo hide as being 
suitable for constructing the helves of both hammers. Strips of 
the hide are placed one above the other, and combined into a mass 
with thongs or hoops of metal, so as to form a helve. 
[Printed, 2\d,'} 

A.D. 1853, December 17.— N« 2938. 

HORTON, Joshua. — " Improvements in the manufacture of 
" certain kinds of metallic vessels." Cylindrical vessels, such as 
iron bottles for holding mercury, are made by bending a plate 
into the form of skelps by means of a mandril. The skelps are 
rolled so as to form a tube, which is cut into the required lengths. 
The tops and bottoms are fastened by welding in the ordinary way, 

or by rolling. 

[Printed, 1\d.-] 

A.D. 1853, December 17.— N° 2941. 
STIRLING, John Davie Morries. — " Improvements in the 
" manufacture of iron." The appUcation for this Patent was not 
proceeded with. 
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The Provisional Specification describes the improvements as con- 
sisting in applying to the beds of puddling and refinery furnaces 
oxides of iron and other metals, and ligneous, resinous, tarry, or 
oily matters, and running molten iron thereon. 

[Printed, 2\d.^ 

A.D. 1853, December 19.— N« 2952. 

WAYGOOD, Richard. — "Improvements in portable forges." 
The application for this Patent was not proceeded with. 

The Provisional Specification states the improvements to consist 
in so constructing the forges that they may be easily taken to pieces. 
The upper part is made of a shallow rectangular fonn, divided by 
partitions, which may be removed. The bellows are made of such 
a form as to fit inside the forge, and the tue iron is divided into 
two parts. All the parts may be packed inside the forge. 

[Printed, 2id] 

A.D. 1853, December 20.— N« 2962. 

BURROWS, James. — " Improvements in the formation of such 
" metallic plates as are required to be conjoined by rivetting or 
" other similar fastening." Plates of iron and other metals 
required to be rivetted are made with lap joints, having their 
edges thicker than the other parts, or tapering in thickness, by 
being bevelled from one end or side to the other. Plates thus 
shaped with lap joints afford a greater strength in the parts joined 
together than plates of uniform thickness. 
[Printed, 6irf.] 

A.D. 1853, December 31.— N» 3036. 
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WAYGOOD, Richard. — " Improvements in portable forges. 
In consequence of the patentee having neglected to file a com- 
plete Specification, this Patent became void. 

The Provisional Specification describes a forge capable of being 
disconnected and packed in a small compass. The bellows are 
made with india-rubber cloth instead of leather. 
[Printed, 2id.] 
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A.D. 1854, January 6.— N*» 25. 

RIGBY, William. — " Improvements in steam hammers and 
" pile-driving machinery." The steam hanmiers are vertical and 
direct acting. When steam is used in the ascent of the ti^mmpy 
only, the hammer hlock is made in the form of a plunger or ram 
passing through stuffing hoxes at hoth ends of the cylinder. The 
upper part of the plunger passing through the upper gland is 
larger in sectional area than the lower part paafling through the 
bottom gland ; and on steam being admitted below the shoulder 
of the large part the plunger is raised, and allowed to £eJ1 hy its 
own weight. When the steam is made to act both upwards and 
downwards the ram works only through the bottom of the cylinder, 
the top forming a piston on whose upper and under surflAces the 
steam acts during the descent and ascent respectively. In these 
arrangements the cylinder and stuffing boxes act as guides. 
[Printed, lOd.] _ ^ 

A.D. 1864, January 6.— N° 35. 

STIRLING, John Davik Morries. — " Improvements in the 
" manufacture of iron." The Specification refers to the Speci- 
fication of a prior invention of the patentee and Joseph JLeon 
Talbot, dated June 14,;1853, (see N« 1442, p. 144.) in which the use of 
metallic oxides was referred to, and describes further improvements 
upon that invention, being the employment of chlorides, phos- 
phates, and carbonates, with or without oxides of iron or other 
oxides, in the manner described in the former Specification 
referred to. To give the iron a hardened character, chloride of 
tin, used by preference in combination with oxide of iron, is added 
at the rate of about 1 per cent, by weight of the iron run into the 
moulds or pig bed. In like manner, carbonate of zinc is added at 
the rate of i to ^ per cent, by weight of the pig iron. In like 
manner, chlorides, phosphates, carbonates of the alkalies, and the 
alkaline earths are added, to cleanse and purify iron, at the rate 
of about 1 or 1 J per cent, by weight oi tVve Vtoxi, K\ac> ^^tccAaum, 
peat, resin, or other bituminous or tartY m^Uet Ta«:5\i^\ve.^^^V>Bi, 
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or instead of, ligneous or oily matters in combination with the 
metallic oxides, as before described. Equal bulks of wood, saw- 
dust, and hoematite were recommended to be used in the prior 
Specification referred to, but when more gas is evolved less 
haematite is requisite. With pure bituminous substances about 
i or I of the bulk of hoematite is sufficient. 
[Printed, Sd.] 

A.D. 1854, January 12.— N° 86. 

MACLAREN, Robert. — '* Improvements in moulding or shaping 
*' metals." The mould boxes are made of the usual form, but 
the lower box has a moveable bottom which may be raised within 
the box to a limited extent. The upper box has a similar move- 
able bottom placed in a reversed position. The boxes are filled 
with sand from a hopper or in any other convenient way, and the 
pattern is placed in its usual position. Pressure is then applied 
by means of a screw or hydrostatic pressure, and the top and 
bottom are pressed together with considerable force, pressing the 
sand equally on the pattern^ and forming the required mould. 
[Printed, lOd.] 

A.D. 1854, January 17.--N« 110. 

MACLAREN, Robert.—." Improvements in moulding or shaping 
" metals." The application for this Patent was not proceeded 
with. 

The Provisional Specification describes a modification of the 
patentee's prior invention (see above N® 86). It consists in efiecting 
moulding action by a single operation of mechanical pressure. 
[Printed, 3d.] 

A.D. 1854, January 18.— N° 122. 

HOWARD, Charles. — *' Improvements in the manufacture of 
" iron." In order to improve the quality of iron the ores are to 
be washed and crushed, and their quaUty ascertained by analysis. 
They are then combined with the proper proportions of suitable 
fluxes, alkalis, and alkaline solutions, and are mixed with pow- 
dered fuel in a suitable machine, and are fiuaHy «.\vh\s^\^<^<^ \js^ ^^ 
action of beat in the intimately corobm^d. ^\aXa (^t;&^T^^^ 

[Printed, Sd,] 
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A.D. 1854, January 19.— N« 126. 

BURSILL, George Henry. — " Improvements in operating on 
" metalliferous ores and slags. These relate specially to processes 
for crushing and working gold, silver, and copper ores, and slag 
obtained in the operations of working those ores. 
[Printed, 6d.] 

A.D. 1854, January 19.— N<» 132. 

BROWNENTT, Henry. — "Treating scrap and waste iron so as 

to render the same more readily available in the manufocture of 

iron." The application for this Patent was not proceeded with. 

The invention related to a process of pressing together scrap or 

waste iron by placing it in a box or frame, and subjecting it to 

great pressure by a hydrauHc press or other means, rendering it 

thereby more available for the manufacture of iron. 
[Printed, Sd.] 

A.D. 1854, January 20.— N« 140. 

CHASE, Oliver Rice. — " Pulverising machinery." The Speci- 
fication describes a combination of a series of rotating cells and 
stampers acting within a suitably shaped vessel for pulverising 
ores and other substances. 
[Printed, 1*. 7d.] 

A.D. 1854, January 24.— N° 178. 

RIDGWAY, John.—" Improvements in the method of gene- 
" rating and applying heat to kilns, ovens, and furnaces for 
" manufacturing purposes." The Specification and Drawings 
which are necessary to understand the invention fully, describe a 
furnace applicable to the manufacture of pottery, and also of iron. 
The heat may be raised to and maintained at any required degree 
of temperature by means of a system of dampers and flues with 
valves and regulators, which, together with a central tube fixed in 
the middle of the furnace, allow an upward and downward current 
to be produced alternately or simultuaeously. 
[Printed, 1*.] 

A.D. 1854, January 26.— N« 196. 

EEEVES, Chableb, junior, and ^EiLlS, ^ivaak^,— ** \Bi- 
' provementa in easting metals." The oAjiV^cVi oi ^^ VDN^o^ivsiiV^ 
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to obtain a sounder and more uniform casting. This is effected 
by making the mould moveable, and delivering the stream of metal 
at a fixed point, and also making the mould descend so as to keep 
the metal in the mould nearly at the same level as the metal in 
the crucible ; or the result is obtained by nusing the vessel from 
which the metal is delivered. 
[Printed, 8d.] 

A.D. 1864, January 27.--N° 201. 

CRANE, Patrick Moir. — "An improvement in the manu- 
" facture of iron." This relates to a method of turning to a useful 
account the waste gases generated in the blast furnace ; which is 
effected by blowing a blast of hot or cold air from blowpipes 
placed above the twyers down upon the gases as they rise from the 
twyer. The Specification and Drawings describe the mode of 
constructing or altering furnaces as required for employing this 
process. 

[Printed, lOd.] 

A.D. 1864, January 31.— N<» 236. 

HAZLEHURST, Isaac. — " Improvements in the manufacture 
of iron by blast, and in the construction of furnaces and 
machinery for the same." The furnace bottom is made circular 
or nearly so, and a circular hole is left; in its top for the intro- 
duction of peculiar tools to be used in the puddling and balling 
process. Above this hole is a vertical revolving shaft to which the 
tools may be attached at pleasure, and be made to revolve by 
the machinery and stir up the iron. The tools are, first, a vertical 
stem with two jointed legs which open and form with the stem a 
T-shape. This, being attached to the revolving vertical shaft, 
causes the boiling operation to take place ; it is then removed and 
cooled in a cistern, and a rake-like tool is put in its place, which 
revolves, and, with the aid of the puddler's " paddle," balls the 
iron. A blast is introduced under the ashpit by a T-shaped pipe 
with perforations in its upper surface. 
[Printed, 6d.] 

A.D. 1864, January 31.— N« 240. 

WRIGHT, William, and BUO^^, ^ilo^g^.— ' ^^^:^^- 
''wentB in cupolas, which impto\emexi\.t^ Wi ^"^^ v^^^R«s^ft\s^ 
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'^ smelting^ and other furnaces." The cupolas and furnaces are 
arranged with heating chambers in their lower parts for heating 
the blast. This, when heated, is introduced in a higher part of 
the furnace, and directed downwards upon the fuel and charge. 
[Printed, 9rf.] 

A.D. 1854, January 31.— N° 243. 

BROOMAN, Richard Archibald. — " Improvements in the 
** manufacture of steel." (A communication,) Steel manu&ctured 
in reverberatory furnaces at a cherry heat is said to be defective 
because the siliceous matters are not properly separated. It is 
proposed to substitute a yellow and white heat to cure this defect. 
A mixture of f salt and \ manganese is to be added to the fused 
refined metal, while being puddled, in. proportions of about 3i 
parts of mixture to 380 or 400 parts of fused metal. The mixture 
softens and purifies the iron. The carbon is to be consumed until 
the metal "commences to become fagotable." The workman 
must then desist from stirring with the puddling tool, and merely 
stir with a straight rod, so as to mix the metal well. When the 
grains become cohesive, steel is produced. In treating forge pig 
iron, when the fusion is complete^ cold acan& is thrown in the 
furnace, the chimney is closed, and the metal is stirred until it 
granulates. H parts of the above mixture are then added to about 
380 or 400 parts of the metal. The chimney is gradually 
opened, and the heat raised to the highest possible point. If parts 
of the mixture are then thrown in, and the stirring operations are 
proceeded with as described for the refined metal. 
[Printed, 4d.:\ 

A.D. 1854, February 1.— N°246. 

CHENOT, C. B. Adrien. — *' Improvements in accumulating, 
conducting, and treating gases of combustion, and also in gene- 
rating and applying the same to metallurgic and other pur- 
poses." The Specification describes the application of certain 
principles to modes of collecting and purifying gases by gas 
metres and pipes, and of enriching them by separating hydrogen 
from the carbonic acid ; also a system of generating and classi- 
fying gases, and applying them to melting, refining, and welding 
mefyds, 

[Ptbited,U,2 
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A.D. 1854, February 3.— N° 269. 

COLLETTE, Charles Hastings. — " An improved method of 
" reducing ores." (A communicatum). The ore is placed in a 
retort which is hermetically closed, and then heated to redness. 
Gases such as hydrogen, carbonic oxide, carburetted hydrogen, 
are introduced into the retort by pipes or other suitable means, 
and so pass through the contents thereof, which are thus 
reduced. 

[Printed, 8d.] 

A.D. 1864, February 4.— N« 279. 

BOYDELL, Jambs. — " An improvement in the beds of rever- 
" beratory furnaces used for puddling iron." The refuse product 
of pyrites is picked, so as to exclude such pieces as contain much 
sulphur or other impurities ; and the more pure peroxide of iron 
is selected and used in the same manner as ordinary materials for 
making the furnace beds. 

[Printed, 8d.] 

A.D. 1864, February 16.-No376. 

STIRLING, John Davie Morries. — " Improvements in the 
" manufacture of steel.*' These relate to making steel from cast 
iron by melting it with successive quantities of oxides of iron in 
quantities of about from 7 to 6 per cent, of the oxides at the first, 
and less at each succeeding melting. Carbonates of the oxides 
may be used, and magnetic and hoematite ores are preferred. 
The steel thus produced has peculiar properties imparted to it 
by melting therewith certain metals or oxides ; such as zinc, 
tin, bismuth, antimony, or arsenic. Zinc and its oxides give 
strength, closeness of grain, and brightness, and may be used at 
the rate of -jj^yth to a^o*^ ^7 weight. Tin and its oxides gi^e 
increased hardness, and closer grain, and may be used at the rate 
^^ 27^5*^ ^ To&TJ*^ ^7 weight. Calcium gives softness and tough- 
ness, and may be used at the rate of ai^^^ to too*^ ^7 weight. 
[Printed, Sd.^ 

A.D. 1854, February 21.— N°408. 

RAMSBOTTOM, John.—" Improvements in welding.^' The 
Specification and Drawings describe a^pi^M^t^Ax&^Qt'V'^^ib^'^^ci;:^^ 
of iron by forcing them into clos^ coxv\ajcX., ^\A tvs^\xv% ^^^e^ 
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together while at a welding heat. This is done in the case of 
wheel tyres by means of " gabs " which hold the two ends of the 
bent hoop close together, and with a short up and down motion 
rub and so weld them together. The surfiuses of other articles 
are welded in a similar way by rubbing them together while at a 
welding heat. 
[Printed. lOd.] 

A.D. 1854, March 9.— No 668. 
SWAN, John Holley. — " Improvements in the tuyeres of blast 
** and other furnaces and fires." The tuyeres are constructed with 
a pipe for supplpng them with water, and a passage to allow of 
its passing freely away, so as to keep up a free circulation of the 
liquid supplied. 
[Printed, 6d.] 

A.D. 1854, March 11.— N« 696. 

SPARROW, James. — " Improvements in shears for cutting 
" iron and other metals.'* The application for this Patent was 
not proceeded with. 

The improvements described in the Provisional Specification 
refer to the use of a sliding wedge to actuate the upper or lower 
cutter of the shears. 
[Printed, 3d.] 

A.D. 1854, March 13.— N<» 605. 

WALKER, John. — " Improvements in stamping or crushing 
" machinery.*' The application for this Patent was not proceeded 
mth. 

The Provisional Specification describes stampers actuated by 
levers set in motion by means of the rollers of a tappet wheel. 
[Printed, 3d.] 

A.D. 1854, March 18.— N«647. 

THORNE, 'William. — *' Improvements in reducing metallic 
" ores." Provisional protection was obtained^ but the application 
for this Patent was not proceeded with. 

The invention relates to crushing and grinding apparatus 
specially adapted for working ores containing predous metals. 

[Printed, 8<l.] 
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A.D. 1854, March 20.— N« 650. 

HODGE, Paul Rapsey. — " linproyements in reducing metallic 
'^ ores." The application for Letters Patents was not proceeded 
with. 

The Provisional Specification describes machinery for'crushing 
and grinding ores, especially auriferous ores, by means of rolling 
balls. 

[Printed, 3d.] 

A.D. 1854, March 20.— No. 658. 

CHENOT, C. A. Bernard. — '^ Improvements in the manu- 
" facture of steel, iron, and different alloys, cast, welded, and 
*' moulded." These are described under ten heads. The ores are 
separated and sorted by means of an electric sorting machine, 
and are reduced into '^ metallic sponge by any reducing agent, 
but particularly by pure carbonic oxyd, as derived from the 
carbonic acid resulting from the reduction." The mode of 
treating and working up the " metallic sponges by pulverising, 
*' compressing, and moulding operations " is frilly described. 
[Printed, M.^ 

A.D. 1854, March 23.— N«687. 

LISTER, Alfred. — ''Improvements in the manufacture of 
" metallic castings." The application for Letters Patent was not 
proceeded with. 

The Provisional Specification states that the improvements 
relate to the use of plaster of Paris for making the patterns from 
which the moulds are made in sand. 

[Printed, W.] 

A.D. 1854, March 25.— N°701. 

GIBSON, Thomas, and KNIGHTON, William.—" Improve- 
" ments in moulding and casting metals." The application for 
Letters Patent was not proceeded with. 

The invention relates to an arrangement of ovens and a turn-table 
for introducing the moulds to be dried. One portion of the table 
enters the drying oven while the other receives the moulds, and 
then is introduced in turn. 
[Printed, 5rf.] 
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A.D. 1854, April 1.— N* 761. 

JOHNSON, William. — ** Improvements in the treatment op 
" reduction of metallic ores or salts." {A communication.) The 
application for Letters Patent was not proceeded with. 

The invention relates to the nse of metallic vapours of cadmium, 
zinc, and mercury .in reducing ores of manganese, aluminium^ 
sodium, potassium, &c. 
[Printed, 3d.] 

A.D, 1854, April 1.— N" 754. 

BROCKLEBANK, George. -^ " Improvements in obtaining 
'* metals from ores." A Provisional Specification was deposited^ 
but the application for Letters Patent was not proceeded with. 
It relates to stamping and washing machinery suitable for working 
the precious metals. 
[Printed, {W.] 

A.D. 1854, Apriil 4.~N<» 766. 

HIGGIN, James. — " Improvements in the mode or method of 
separating metals from each other when in conjunction, and in 
obtaining useful products therefrom." These relate to the use 
of acids, either alone, or mixed with an oxydising substance, or 
chlorine, for separating the tin from scrap-tin plate, and to the 
production of ammonia in the process of separation. 

[Printed, 4d.] 

A.D. 1854, Apriil 7 — N'^SM. 

JOPLING, Jonathan. — " Improvements in preserving the 
" tuyere used for blowing in forge and other furnaces from the 
" action of the fire." The nozzle for the end of the tuyere is 
made of two pieces forming an annular chamber or chambers 
through which the air is made to pass from the tuyere into the 
furnace. 

[Printed, 7rf.] 

A.D. 1854, April 7.— N" 821. 

JVA YLOR, William. — " Improyemeutf^ m ^^w^r hammers." 

7^e hammers are worked by a vacuum aud &\«BiXii, at\s^ ^n^coxjotl 

Alone. The hammer block is connected vatYi t\i^ \ilKmv; V^^Jwycv^^l 






MANUFACTURE OF IRON AND STEEL. 169 

solid or tubular piston rods^ and a spring is used to accelerate the 
motion of the hammer, and act as a buffer if it be raised too 
high. 

[Printed, Is. 4d.] 

A.D. 1864, Aprils.— NO 830. 

WILLIAMS, William, and WILLIAMS, Thomas Evan.— • 
" Improvements in reverberatory furnaces." These relate to a 
mode of constructing several furnaces heated by one fire. The 
fireplace has three bridges, and a reverberatory fmmace is con- 
structed for each bridge. The flues are arranged so as to ex- 
clude cold air from entering the body of any of the furnaces, 
and heated air is introduced to facilitate combustion, 

[Printed, 6d.^ 

A.D. 1864, April 16.— N^ 878. 

BELLFORD, Augustb Edouard L. — " Certain improvements 
" in the manufacture of steel and wrought iron directly from the 
" ore." {A communication,) The ore is pulverised, and well mixed 
with charcoal or other carbonaceous matter, and with or without 
fluxes. It is then placed in a tubular or other suitably shaped 
vessel, and heated. It is next transferred directly, with as little 
loss of heat as possible, to close crucibles, and melted ; it is then 
drawn off, and cast in moulds. If finer qualities of steel be 
required, the metal is conveyed in a fused state, with as little loss 
of heat as possible, by a passage not exposed to the air, to a 
decarbonising chamber heated from without. There it receives 
" the action of decarbonising and pure gases " or steam, and is 
manipulated to produce " good spring or wrought steel direct." 
Spring steel may be made by conveying the metal in its granular 
or pulverised state directly to the close refining chamber without 
its being melted, or it may be manipulated in a reverberatory 
furnace. An arrangement of furnaces is described in which re- 
ducing, smelting, and refining furnaces are combined. In the 
refining furnace jets of air, heated or cold, are ii^ected in any 
convenient manner ; or steam or decarbonising gases are injected 
" to assist the process of decarbonisation, and also to increase the 
" temperature of the furnace, and generally to "^>m^ \\v^\s^s\55iLr 
[Printed, 10d,J 
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A.D. 1864, April 20.— N* 907- 

HUNT, Edmtnd. — " Improrements in treatiiig mmerals tot the 
** extraction of their Talui^le'metals." The spphcttHon for letten 
latent did not proceed to the grcftt seal. 

The Provisional Specification states that the minerals aie to be 
first subjected to heat in a furnace, then plonged into water to be 
made friable, and afterwards crushed and worked up in the ordinaiy 
wav. 

rprintc*l.W.] 

A.D. 1854, April 22.— N* 925. 

MOrCIlKL, Pierre Jean Fblix. — " Improvements in melting 
** and in treating the ores and metals.'' The ores are calcined in 
a suita1>le furnace and pulverised, and are then mixed with proper 
fluses, and introduced into a furnace which has an inclined plane 
or surface of firestone or other suitable material on which they are 
l)laced. llirough a suitable aperture or tuyere a blast of air is 
introduced, and at the same time powdered charcoal or other car- 
])()naccous matter. The operation of the three agents, air, 
powdered carbonaceous matter, and pulverised calcined ore, effects 
an '* immediate reduction and fusion of the metal.'* 
[rrintdl, 7c/.] 

A.D. 1854, April 25.— N* 943. 

STURGES, Richard Ford. — " Improvements in joining metals." 
l^ese relate to the use of cadmium as a solder for joining 
metals or metallic alloys suitable for being electro-plated or dectro- 
gilt. 

[Printed, Sc/.] 

A.D. 1854, April 28.— N^ 963. 

TIZARD, William Littell. — " Certain apparatus for roasting 
** and calcining ores and minerals, and separating metals there- 
** from," &c. ITie application for this Patent was not proceeded 
with. 

The apparatus described in the Provisional Specification con- 
sists of an iron cylinder open at both ends, lined with fire-brick, 
having a furnace at its base. Inside this is a vertical cylin- 
drical shaft, with a spiral perforated floor, on which the ores are 



MANUFACTURE OP lUON AND STEEL. 171 

placed, as they are fed from a hopper by means of rolls which 
crush them as they are delivered. The shaft with its spiral floor 
is made to rotate, and the ores as they descend the spiral floor are 
agitated and calcined by the heat rising from the furnace placed 
at or near its base. The heated ore then passes through a per- 
forated spout, and is cooled by jets of water falling from a tank 
above. It then falls into a pulverising, or, if requisite, an amal- 
gamating, machine, and is divested of arsenical and other 
compounds, which may be driven off by the heat applied. 
[Printed, 3d.] 

A.D. 1854, May l.—N° 970. 

PORTER, Joseph, and HOWSON, Richard.— -"Improvements 
** in forge hammers." The hammer head is adjusted in vertical 
guides ; it is raised by a toothed wheel or segment or rack, and 
allowed to fall partly by its own weight, partly by means of atmo- 
spheric pressure acting on a piston rod " springing from the top 
" of the hammer head." Self-acting adjustable motions are 
attached to regulate the fall and force of the blow. 
[Printed, Is, Id.] 

A.D. 1854, May 4.— N« 1001. 

NASMYTH, James. — " An improvement in the process of pud- 
dling iron." The object of the invention is the " disengagement 
of the carbon from the molten metal." — ^This is done by sub- 
jecting the "molten cast iron in the puddling or refining furnace 
" to the action of a current or currents of steam introduced as 
" nearly as practicable to the lowest portion of the molten iron, 
"and thence diffused upwards, so as not only mechanically to 
" agitate the molten iron, and thereby keep exposing fresh sur- 
" faces of the iron to the oxygen contained in the atmosphere 
passmg through the furnace, but also when brought into contact 
with the incandescent iron to be reduced to its elements and yield 
oxygen." The oxygen combines with the carbon, and also the sul- 
phur and other oxydizable substances in the iron, and removes them. 
The liberated hydrogen combines with any sulphur present in the 
furnace, which is thus carried off. A suitable furnace for effecting 
these purposes is described and shown in the Drawings. Water may 
be introduced in small quantities into the molten metal to produce 
similar effects, but is not recommended. The steam, when e 
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ployed, must be equally diffused. For a charge of 392 lbs. of 
Scotch, 203 pig iron, and 88 lbs. of white Staffordshire pig iron ; 
the introduction of steam shortly after the iron is melted, for from 
two to five minutes, is attended with very beneficial results. 

[Printed, lOd.] 

A.D. 1854, May 6.-N° 1018. 

DREWE, Henry Gregory. — " Improvements in obtaining 
" metals from ores." These relate to machinery for crushing ores 
to powder by crushers sliding in an annular groove, and to amal- 
gamating the powder by a process used in treating ores of 
precious metals. 
CPrinted, 9d.] 

A.D. 1854, May 10.--N<» 1042. 

REECE, Rebs. — ** The smelting of iron by means of turf op peat 
" simultaneously with the combustion of the peat, and collection 
" of the products therefrom." The Specification refers to that of 
a former Patent, dated January 23, 1849, which related to the 
mode of treating peat and obtaining products therefrom. It 
proceeds to describe furnaces in which the peat is used fop smel- 
ting iron, and at the same time the products of combustion, 
tar, water, gases, &c., are collected by flues, condensers, &c.^ and 
are apphed to useful piurposes. The tar is converted into paraffine 
and oil, the water furnishes acetate and carbonate of ammonia and 
methyhc alcohol, and the gases are used for heating purposes. 
[Printed, 1*.] 

A.D. 1854, May 18.— N° 1112. 

JOHNSON, William. — " Improvements in the treatment and 
'^ manufacture of metals and metallic ores." {A communication). 
The appUcation for this Patent was not proceeded with. 

The provisional Specification states that the invention relates to 
the manufacture of iron and steel. A blast is obtained from '' a 
" rotatory hehcal cone blower," which may work in combination 
with a fluid receiver to blow damp or moistened air. A variety of 
chemical agents, chlorides, fluorides, ferrates, &c., are enumerated 
as being employed in the process to be pursued. 

[Printed, Sd.] 
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A.D. 1854, May 27.— N<» 1180. 

HIPKISS, JossPH. — " Improvements in puddling furnaces used 

" in the manu£Eu;ture of iron." The cinder obtained from the 

furnace is used for the beds of puddling furnaces, either alone or 

mixed with pottery or other iron ore. When fused, it is drawn off 

into a suitable cast-iron or other receptacle. This substance is 

used for making or repairing the beds of puddling furnaces. 
[Printed, 8d.] 

A.D. 1864, June 8.— N« 1262. 

WILSON, John. — " An improved pump," applicable to mines, 

wells, &c., and " raising melted metals in foundries," &c. The 

Specification and Drawings describe two pump barrels connected 

with an lur vessel from which rises a main pipe. The apparatus is 

said to be suitable for raising mercury or molten metals. 
[Printed, 6tf .] 

A.D. 1854, June 10.-N« 1286. 

ALEXANDER, Edwin Powley. — " Improvements in mould- 
'' ing." {A communication,) The application for Letters Patents 
was not proceeded with. 

The Provisional Specification describes a method of making 
moulds for casting toothed wheels by machinery, without using 
patterns. A rotating arm with a scraper forms the cucular por- 
tions, suitable scrapers form the spokes, and the teeth are formed 
by inserting small pieces of day, made hollow for the rim, by appa- 
ratus similar to a dividing engine. 
[Printed, 3d.] 

A.D. 1854, June 15.— N" 1299. 

WILSON, Thomas, and HADLEY, John.—" A new or im- 
" proved mode of constructing certain kinds of rolls or cylinders and 
" dies or surfa<ces." The invention relates to the construction of 
steel rolls for ornamenting metallic surfaces. The figures or 
patterns are formed separately, and attached to the rolls by 
screwing or other means of fastening. 
[Printed, (kf.] 

A.D. 1854, June 15.— N" 1303. 
STIRLING, John Davib Morbies. — " Improvements in the 
" manufacture of iron." (Partlt| u cwamuu\ca\%aa>i ^'' Yw^tsfcy^'^R. 
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*' it has been usual in some cases to run melted iron into tlie 
** refinery and puddling furnaces. Part of this invention 
" consists in causing the beds of such furnaces to be covered with 
*' or have applied thereon oxides of iron or some other metaly 
' or of some of the earthy bases, with sawdust or other lig- 
'' neous or resinoiis or tarry or oily and such like matters^ and 
*' running the molten iron thereon." Such matters may also be 
introduced into the furnace, and mixed with the molten iron. 
About five per cent, of the oxides of iron may be used with the 
melted iron, combined with oxides of tin or other metal in small 
quantities. ITie invention further consists in using a mixture of 
the oxides of iron or their compounds and cinder in a state of 
fusion, and adding thereto a quantity of cast iron in a fluid state, 
the result being malleable iron. As soon as ebullition is finished, 
or nearly so, a piece of wrought iron is introduced, to which the 
newly-formed wrought iron will attach itself, and which is to be 
pressed gradually by any suitable instrument. About 80 lbs. of 
cinder, with ^ by weight of oxide of iron, prefemng hoematite free 
from clayey matter, may be melted in a furnace, and about 1 cwt. 
of melted cast or refined iron is added. A piece of wrought iron, 
of a thin spiral form, is introduced, and forms a nucleus to which 
the particles of malleable iron will adhere as they form. The mass 
in about twenty minutes may be withdrawn, and worked up under 
the hammer. In subsequent charges about 7 or 10 per cent, by 
weight of oxide will be sufficient. The melted iron, when run in, 
should always be covered by melted cinder and oxide. The 
character of the iron may be varied according to the oxides 
employed. 

[Printed, id."] 

A.D. 1854, December 11.— NM309, 

HARGROVE, Charles. — " An improvement or improvements 
" in the manufacture of certain kinds of iron." These relate to 
such kinds of iron as after being cast are capable of being made 
malleable or annealed by being heated in contact with hoematite 
ore. After the cast iron has been smelted, wrought-iron scraps or 
cuttings are introduced into the furnace. Three times the weight 
of wrought iron may be mixed with the melted cast iron, whose 
property it acquires, the mixture is fusible and capable of being 
annealed* 
fPiiBted, 8d.2 
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A.D. 1854, June 20.— N» 1345. 

STEPHEN, Alexander, and PIRNIE, Alexandeb.— "'Im- 
" provements in templates and materials used in the construction 
" of iron ships or boilers," &c. The invention relates to templates 
made of open-woven or close-perforated substances, as wire or 
other cloth, sheet metal, &c. These are applied to the rivet holes 
to which the plate is to be fitted. Their positions are marked 
thereon, and are so transferred to the plate to be punched. 

[Printed, lOcf .] 

A.D. 1854, June 22.—No. 1370. 

BROWN, William Henry. — " An improvement in the con- 
struction of furnaces for the melting of steel and other metals 
requiring a crucible in the melting thereof." The application 
for Letters Patent was not proceeded with. 

A portable fmmace is used, made of cast or wrought iron, lined 
with firestone or firebrick or other suitable material. It is sus« 
pended on axes on a moveable carriage, and the cruable is placed 
in it, so that it may with the carriage " be drawn out entire from, 
" under the flues or stack." The metal is poured out " hy tilting 
" the entire furnace (crucible included) by a pulley or block." An 
auxiliary furnace is used for heating the steel before putting it in 

the crucible. 
[Printed, Zd.2 

A.D. 1854, June 22.— N» 1372. 

BELLFORD, Augustb E. L. — " Improvements in machinery for 
'* forging or hammering iron," &c. (A communication,) Two or 
three hammers are used, two striking horizontally on the two 
sides of the object to be forged, by themselves, or in conjunction 
with another striking it on the top. The anvil has a movement 
which causes it to descend just before the blow from the side 
hammers is struck, and to ascend before the blow of the upper 
hammer is given. 

[Printed, lOd.] 

A. D.1845, July 4.— N» 1461. 

MAC GAFFIN, John. — ^" ImpxovemwvVa Va. TiwrpoL^sSfc^ ^w^ 
iron/' These refer to fonxung cast wx%\ft \to\i 'w^ ^xra^i»ss^> 



17^ MANUFACTURE OF IRON AND STEEL. 

either on all the parts, or in such a manner that some parts may be 
plain and others corrugated ; this applies to T L and H cast and 
angle iron. 
[Printed, 3<f.] 

A.D. 1854, July 8.— N' 1502. 

ROBINSON, William, and CRIGHTON, Robert.— " Im- 

" provements in machinery or apparatus for rolling metals into 
'* suitable shapes or forms." Machinery is described suitable for 
roUing nuts of screw bolts and other similar articles. The peri- 
pheries of the rollers are fluted or formed according to the figure 
in which the article is required to be made. 
[Printed, 1«. Id.] 

A.D. 1854, July 14.— N» 1549. 

MAC GAFFIN, John. — '^ Improvements in the mode of comi- 
gating angular iron." These refer to the rolling of wrought iron 
angle T or H, or any such forms, with any or all the flanges 
corrugated. The requisite sized corrugations are formed by dies 
or a second set of rollers placed at the requisite angles, having 
corrugations in them, and fitting into each other. 
[Printed, 3<f .] 

A.D. 1854, July 15.— N« 1563. 

WAGSTAFFE, Matthew French, and PERKINS, John 
William. — " Improvements in obtaining metals firom ores and 
oxides." The ore is pulverized and treated with sulphuric, nitric, 
or hydrochloric acids, or mixtures thereof. Sulphurets of metals 
are broken and roasted at a red heat. Soda or potash is added in 
a state of carbonate for the precipitation of the metals from the 
metallic solutions as carbonates ; the remaining solution of neutral 
salts may be used for commercial purposes, such as nitrates of 
soda or potash, &c. Carbonates of metals may be converted into 
commercial articles by the ordinary mode of purification ; or the 
metals may be deposited from the solutions by the ordinary pro- 
cesses of electro-metallurgy. 
[Printed, Zd.'\ 

A.D. 1854, AuRuat 7.— N» 1730, 

LUCAS, Samukl. — '*An improved mod^ oi m«xi^slw:^xsccaL^ 
s^eel/' Bar iron is " converted rnto \i«r b.V^€^ wi^Otia ^x^»ewifcQii 
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'* iron ore, which ore " is at the same time " itself converted into 
steel." The har iron is piled in layers in a converting furnace 
having intermediate layers of hroken iron ore, or scale, sciap, or 
filings, or other oxide of iron, mixed with manganese and charcoal. 
The ore should he hroken ahout the size of walnuts, and mixed 
with ahout equal quantities of animal or vegetable charcoal, and 
with manganese at the rate of about half a pound to 1 cwt. of 
iron ore, less or more manganese being used according to the 
degeee of hardness required in the steel. 

The converting furnace is charged with layers in the following 
order : — First, a layer of charcoed ; secondly, a layer of the mix- 
ture ; thirdly, a layer of charcoal ; fourthly, a layer of bar iron ; 
and the layers are then repeated until the furnace is full. The 
bar iron must not be allowed to touch the ore, as the latter would 
adhere to it in lumps. The converting process is then carried on 
in the usual way, and the iron^ both in bar and in the ore will, 
after the furnace is heated and allowed to cool, be found to be con- 
verted into steel. The ore may be also converted alone without 
the presence of bar iron. 
[Printed, Sd.] 

A.D. 1854, August 18.— N° 1806. 

HILL, John Rbed. — *' Improvements in machinery for pulveris- 
" ing metallic ores," &c. The application for Letters Patent was not 
proceeded with. 

The Provisional Specification describes conical roUers revolving 
on a horizontal bed plate which has a circular depression gradu- 
ally deepened in the centre to fit the roUers. A sliding as well as 
a roUing motion is thereby obtained, which adds greatly to the 

crushing power. 
[Printed, 6d.] 

A.D. 1864, August 18.— N» 1815. 

CALVERT, Frederick Crace. — " Improvements in the treat- 
" ment of heating, puddling, and refining iron slags or cinders." 
The object sought to be attained is, the production of better cast 
and wrought iron by the use of slags and cinders properly prepared. 
This is proposed to be done by effecting a complete fluxing of the 
slags or cinders, and so pieventVik^ \)c^^ «j!^<i,"a», ^x^^sj^sa^'cst -'^csssr*- 
phoTU9 the^ contain firom comixi^ Va ^oxAwcX»^^^^^^^'«>55^*^^^^ 
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The slag or cinder, either before or after being calcined or roasted, 
is ground into coarse powder, and misted with half its weight of 
slacked lime, and made into a thick paste, which is formed into 
lumps or bricks with or without coal dust or charcoal, and is 
introduced, dried or calcined, or not, into the furnace, and melted 

in the usual way. 

[Priuted, 4d.] 

A.D. 1864, August 21.— NM835. 

SMITH, William Henry, BESSEMER, Henry, and 
LONGSDON, RoBERT.^"Improvements in the manufacture 
" and treatment of slag and vitreous substances, and the corn* 
" bination of other substances therewith." The slag produced 
by smelting iron or other metals is run from the furnace, by means 
of a gutter or pipe of fire clay or other suitable substance heated 
by a flue or otherwise, into pots or receptacles kept at a great 
heat ready to receive the fluid slag. Metallic oxides, alone or 
mixed with alkaline salts, are used to give colour to the slag, and 
powdered burnt clay, or slaked lime, or sand, or other mineral 
substances, are added to give it the peculiar properties which they 
impart. These substances are all heated before being mixed with 
the molten slag. The slag is cast in the shape of various articles 
as required, as table tops, chimney-pieces, statues, &c., which are 
then taken on a carriage or otherwise to an annealing oven and 
annealed in the usual way. 
[Printed, Ss, 2d.'] 

A.D. 1864, September 18.— N° 2016. 

SMAL, Oscar Delloyb. — "A new system of ovens for metals.*' 
The application for Letters Patent was not proceeded with. 

Above the fireplace of the oven are to be placed two chambers 
connected with the fireplace by side flues, which conduct the 
heat and flames to the chambers. The vertical side flues are 
connected together by horizontal flues open to the atmosphere, 
and provided with dampers for regulating the heat of the 
chambers. 
[Printed, 3d] 

A.D. 1854, September 19.— N« 2019. 

DAWES, William Henry. — "An improvement in the manu- 
^£tcture of iron," This relates to coxabVam^ \!tvft ^to^^^ q1 



MANUFACTURE OF IRON AND STEEL. 179 

squeezing and hammering blooms. The bloom after having been 
first squeezed by any ordinary sqeezer, is next hammered by a 
forge or other hammer. The successive processes improve the 
quality of the iron by making it ** sounder, tougher, and more 
" fibrous " than iron treated by either process singly. 
[Printed, 3<i.] 

A.D. 1854, October 2.— N« 2109. 

SHERIFF, Thomas. — ** Improvements in moulding or shaping 
'* metals." Circular moulds for pipes and cylinders and other 
similar articles are formed gradually from the bottom upwards by 
means of two or more roUers, by preference of a conical shape, 
which are made to run round in a revolving frame, and thus press 
or roll down the sand which is placed between the centre pattern 
piece and the inside of the mould box. The pattern piece and the 
roUers are made to rise as the mould is formed. Instead of 
rollers a screw blade or blades may be used for afiPecting a similar 
purpose. 

[Printed, 7rf.] 

A.D. 1854, October 11.— No 2174. 

BOULLET, Jean, F.J.A. — '' Improvements in the manufacture 
" of steel." Articles of wrought iron, sheets, bars, or parts of* 
machinery are converted into steel by placing them in a suitable 
furnace, such as is described in the Specification, and employing 
a cementing substance consisting of glucose or saccharine matter, 
horn dust or shavings, animal fat or blood, and wood charcoal 
dried and pulverised. The iron and the cementing mixture are 
placed in alternate layers and heated in the usual way. 
[Printed, W.] 

A.D. 1854, October 21.— N^ 2247. 

EDWARDS, William Alexander. -7 " Separating iron or 
'* steel firom brass, gun metal, and all other metallic filings." The 
application for Letters Patent was not proceeded with. 

A revolving bar or cylinder of iron is placed in the centre of a 
coil of wire, and being magnetised attracts the iron or steel 
particles, and separates them from other metals with which they 
may be mixed. 

CPtijitedfSa.] 
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A.D. 1864, October 25.— N« 2270. 

HENDERSON, William. — " Improvements in treating certain 
" ores and alloys, and in obtaining products therefrom." These 
relate to processes for working the precious metals, and zinc and 
other volatile metals. 
[Printed, 4d.] 

A.D. 1864, October 26*— N» 2282. 

HEALEY, John, FOSTER, John, and LOWE, John.—" Im- 
provements in machinery to be used for drawing, moulding, 
forming, and forging articles in metal." Rolls having suitable 
indentations and grooves on the peripheries are used in connection 
^vith striking hammers for making spindles, flyers, and similar 

articles. 

[Printed, lid.] 

A.D. 1854, October 26.— N« 2287. 

GRIFFITHS, James. — *' Improvements in the manufacture of cer- 
" tain kinds of iron," &c. " Iron of small sizes " may be manu^- 
tured by forming "strands " of twice the width of the size proposed, 
and dividing them lengthwise by a cutting apparatus described. 
The ''billets" are prepared by similarly dividing puddle or piled 
bars longitudinally. RoUs are used whidi may be adjusted by 
a scroU formed on the pin or spindle, and working against a 
corresponding fixed scroll abutting against a part of the bolster 
or housing." The spindle is turned by a worm or endless 
screw acting on a worm wheel fixed on its upper part. 
[Printed, 7d.] 

A.D. 1854, October 27.— N^ 2289. 

BELLFORD, Augusts, E.L. — "Improvements in trip hammers." 
{A communication,)" The rod of the hammer is provided with a 
piston working in a cylinder having valves for regulating the 
admission and emission of air. The action of the hammer is 
thereby placed under control, and its force may be regulated at 
pleasure. 

[Printed, 6c?.] 

A.D. 1854, October 27.— N« 2291. 

PRICE, AsTLEY Paston. — " Iinprovemwi\» Sn \>[i^ c»y<(sa:k^\<vcv 
^^and oxidation of certain metallic, imnecii^, wv^ in^\s^\aiv»\. 
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compounds/' &c. The metals are calcined and oxidised in 
tubes or retorts placed horizontallj or inclined, and made to 
revolve. A stream of air or steam, or both, is admitted into the 
retorts and passed through the metals while heated. 
[Printed, l*.l 

A.D. 1854, October 28.— N« 2294. 

ADCOCK, Hbnry. — " Improvements in strengthening castings 
" of iron and other metals." The application for this Patent was 
not proceeded with. 

Rods or strips of wrought iron are introduced into the moulds, 
and the cast metal is made to incorporate them with the castings, 
thereby giving them strength. 
[Printed, Zd."] 

A.D. 1854, November 2.-N» 2327. 

HARGROVE, Charles. — "Improvements in annealing cast 
'* iron or in rendering cast iron malleable." A series of ovens or 
annealing chambers are substituted for the iron pans usually 
employed for containing the articles to be annealed, which are 
embedded in iron or peroxide of iron. The ore or peroxide suffers 
a partial reduction in the annealing process. It is, however, 
recovered and prepared again for use by moistening it with water, 
or dUuted hydrochloric or nitric acid, or chlorine or its compounds, 
and exposing it to the air. 
[Printed, 6d.] 

A.D. 1854, November 7.— N« 2368. 

BIRD, John. — " Improvements in reverberatory furnaces." The 
object of the invention is to save fiiel. Two sets of fire bars are 
used in combination with a closed ashpit. In one set the bars 
are placed in a horizontal position, or only slightly inclined ; in 
the other the bars are considerably inclined, so that the fuel placed 
thereon slides down upon the horizontal bars, thereby affording 
an extensive surface for the passage of air from the closed ashpit. 
The aur may be highly heated by making the arch or top of the 
furnace hollow, and admitting the air to that hollow part, or bv 
introduciDg the air into the closed «c^^\\. Wxtow^ ^^'s.^'^'^'^ ^s^-?^^ 
in the sides or bottom of the iutuac^. 
^Printed, 8d.J 
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A.D. 1854, Norember 13.— N« 2404. 

(*ADI)irK, David. — 'Mmprorements in paddling fonaces." 
The appUcatioQ for Letters PMent, mmde on Norember IS, 1854, 
wa^ not proceeded with. 

llie Provisional Specification describes iiiinaces proposed to be 
constructed with " a wrought-iron plate on each back and front 
'* side, extending from top to the bottom and from end to end 
'* of the furnace, with suitable openings." The "tool boshes" 
have flues leading into upright flues formed in the angles of the 
shaft or chimney, by which the steam generated hy the hot tools 
iK'ing put in the water in the tool boshes may pass away outside 
the shaft or chimney, and so cool it. A flue is also made at the 
iKick side of the furnace leading to the flues outside the shaft, 
through which a rush of tdr passes, and mixing with the steam 
tendM to cool the chimney. The flue from the furnace to the 
shaft has a moveable iron bottom which may be removed to 
enable the flue to be cleaned. When the charge is withdrawn, 
blasts of cold air are to be projected against the hot bed &om 

suital)le apparatus applied to the outside of the furnace* 

[l»riutod, 3</.] 

A.D. 1854, November 14.— N<» 2408. 
KIRKUP, Lancelot. — " Improvements in anvils.'* The anvils 
are forged in one piece without any welding, and may be case- 
hardened. The upper solid surface is made large in area and 
small in depth, and is supported on a hollow truncated pyramid 
of cast metid or other suitable material. 

[I'rintcd, 6J.] 

A.D. 1864, November 23.— N» 2476. 

SHAW, Stephen. — "An improved mode of marking metal 
*' plates for rivetting." The Specification describes an apparatus 
called " a reverser " for marking iron or other metal plates to be 
rivetted. Perforated sheets of gutta percha or other suitable 
material are used for the templates, 
[Printed, lOd.] 

A.D. 1854, December 4.— N» 2548. 

FOTITERGILL, Benjamin. — " Improvements in machinery or 
"--^tjaratus for working metals." The application for Letters 
was not proceeded with. 
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The invention consists in the application of rollers with or 
without portions of their surfaces cut away, and of moulds and 
dies for forming wrought iron in the required shapes suitahle for 
parts of machinery and other implements. 

[Printed, Zd.'] 

A.D. 1854, December 13.— N» 2632. 

EVANS, Llewellyn William, and McBRYDE, James. — 
** Improvements in kilns for burning sulphuret ores," &c. The 
kilns are made of ordinary construction, but have a blast pipe or 
pipes attached whereby a blast of air may be introduced into the 
kiln, and be driven through the burning materials. A sUding 
grate is placed at the bottom of the kiln to fctcilitate the removal 
of the oxides after the burning operation is completed. 
[Printed, 6<Z.] 

A.D. 1864, December 15.— N<» 2641. 

SCOTT, Uriah. — "An improved method of constructing hollow 
" and solid metallic bodies." The application for Letters Patent 
was not proceeded mth. 

Sheets of metals are rolled either cold or hot into the required 
shapes. The sheets are laid on a slab or table and rolled round 
a mandril, with spelter or other suitable cementation placed between 
them. They are then passed between roUers. 
[Printed, JW.] 

A.D. 1854, December 18.— N» 2661. 

GILPIN, William, and BOWEN, Abraham. — " Furnaces and 
" ovens," &c. The application for Letters Patent was not proceeded 
with. 

Angular bars are placed in the door of the furnace, and may be 
applied as grate bars to prevent the radiation of heat. An extra 
door or slide is added to regulate the supply of air. A machine in 
the form of a screw is applied to exhaust or draw from furnaces 
or sewers all smoke, gases, and volatile residuum. 
[Printed, 3d.] 

A.D. 1854, December 19.— N^ 2670. 

FAVREL, Augusts Francois Joseph. — "A new machine for 
^' beating precious metals^ applicable to leather and to forging/' 
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'Hie S|>eciric»tioD detcribet a verticml steam hammer with soititie 
apivAimtus for adjusting the position of the work is it is leqiuRd 
to be o]M!rat«d uix>n in the beating or forging operations. 

A.n. 1S54, December 27.—X* 2/29. 

DUNN, John Lang. — "Improvements in working up wuie 
** sulphates and nitrates, and manulacturing useful prodndi 
'* thercfrum.** Tliese relate to modes of treating and usefii&f 
applying the waste products obtained in etching printing roUn 
anil other surfaces as nitrates of iron or copper or sulphate of 
lead. 

Ll»riut*tl.W.j 

A.D. 1854, December 27.— N» 2731. 

('( )MST()( -K, John.—'' Certain improvements in trip hammers." 
'Ilicse relate to the application of '' a loose belt with cams and 
other jiarts, so that a forging hammer can be brought to stiike 
light or heavy blows, or the hammer entirely stopped, although 
*' the |H)wer which drives the parts continues its motion. 

irriuti-d.lV/.] 

A.D. 1854, December 29.— N» 2744. 

NASMYTH, James. — " Certun improved machinery or apparatos 
** for facilitating the forging of masses of iron." The Spedfioation 
describes hydraulic cylinders and other apparatus, with beams, 
rails, chains, puUies, &c. worked by steam or other power, for 
raising and moving masses of iron and conveying them from the 
heating furnace to the forge hammer, and moving them as required 
to be operated upon during the forging process. 
[Printed, 1*. 6d.] 
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A.D. 1855- 



A.D. 1855, January 8.— N« 45. 

Mc CALL, Robert. — *^ Certain improvements in the manufao- 
** ture of iron and steel." A closed furnace is used instead of 
open furnaces for smelting with peat fuel iron ores and pig iron, 
and also for manufacturing bar iron. The closed fdmace is 
furnished with valves for regulating the heat, and the gases of 
combustion are used for drying fuel and other purposes. Air 
furnaces are described which may be used for creating draught, and 
be closed by dampers. The fuel to be used in the closed furnace 
is peat or vegetable carbon, either in its natural state or prepared 
by being dried and compressed, and used alone or mixed in equal 
proportions with small anthracite coal. 
[Printed, 7rf.] 

A.D. 1855, Januaiy 9.— N<» 58. 

BOW, Ebenezer. — '^ Improvements in the manufacture or 
" production of blackening for foundry purposes." The ''blacken- 
ing " is prepared from what is known in Scotland as " boghead or 
" Torbane Hill mineral," and coals and minerals of that class, 
by burning or distilling it, and draining ofT the volatile con- 
stituents, leaving a black residuum. This is ground and prepared 
in the ordinary way for '' blackening." 
[Printed, 3d.] 

A.D. 1855, Januaiy 10.— N* ^6. 

BESSEMER, Henry. — ''Improvements in the manufacture of 
" iron and steel." These conunence at the refining process, the 
metal being run " from the finery furnace into large ingots or 
moulds, having numerous partitions for the purpose of facilitat- 
ing the breaking up of the metal into uniformly small pieces or 
'^ bars." Charcoal or coke may be used in the finery furnace, but 
" the process should be carried further than usual." lliesc iiigotH 
are called "product No. 1." "When fine metal has l>cen heated 
" in the puddling furnace until it is reduced to an incoherent 
state, somewhat like sand, it may be removed from the furnace. 
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and in this state constitutes product No. 2. The further workinpf 
of the iron and its formation into very small puddle balls, which 
are rolled out of the furnace and allowed to cool." will produce 
what is called " product No. 3." By making bar iron from 
puddle balls of the usual size, and passing the bars hot through 
rollers having raised triangular ribs running lengthwise, uniform 
short pieces are obtained, called " product No. 4." Boiler plate 
parings, and similar scrap iron, form "product No. 5." These 
five products are used for conversion into steel. A Aimace is used 
similar to a gas retort furnace, in which are placed a number of 
fire clay or other suitable retorts. These are [divided into com- 
partments by moveable plates connected to a series of iron bars, 
like buckets to a chain pump, and moved by a winding apparatus, 
so that the plates and materials contained in the compajrtments 
between them may be consecutively drawn through the furnace. 
" Into these chambers either of the products 1, 2, 3, 4, or 5 are 
" to be placed with charcoal powder between them." The parti- 
tions are advanced gradually every day, and for from six to twelve 
days the process of cementation is carried on, the materials being 
gradually carried through the heated retort or furnace ; they are 
then cooled in an elongated part of the retort which protrudes 
from the furnaces, and is exposed to the cooling effects of the 
atmosphere. The result is a crude steel having the properties of 
blister steel. This is converted into cast steel in a reverberatory 
furnace, as described, with fluxes, as glass of borax, sal anunoniao 
combined with refuse glass, and other vitreous matters with char- 
coal. The steel may be melted in a cupola furnace, being first 
heated to a white heat in an attached retort or heating chamber, 
and gradually pushed into the cupola by a rake, or by other means. 
The fluid metal should be kept covered with a vitreous flux. The 
steel so made may be mixed with melted pig iron and with Titreoiis 
fluxes, either in the reverberatory fmmace^ or in the cupola with 
charcoal fiiel. 
[Printed, 1*. 6ef.] 

A.D. 1855, January 12.-~N'> 81. 

HUNT, William. — " Improvements in the manufcicture of iron." 
The application for Letters Patent was not proceded with. 
The Provisional SpecificationTefec^totYke \i«^ Qd\v<& oxide of iron 
Je/^aa are^idaum from burning anlp\x\a«loi\£OTLOt^'yc^x^^i^ 



\ 



MANUFACTURE OF IRON AND STEEL. 187 

ingiron, and also steel. The oxide is to be ground and mixed with 
carbonaceous matter in the puddling process. It may also be used, 
mixed with oxide or chloride of manganese and carbonaceous 
matter, for making steel. Potash or soda or their salts are also 
used in the puddling furnace. 
[Printed, Sff.] 

A.D. 1855, January 13.— N** 93. 

XEVILL, William Henry. — " Reverberatory furnaces for the 
*' collection and condensation of volatile substances." In order 
to diminish the ill effects of rapid currents of air passing through 
the body of the furnace, the blast is applied to the fireplace 
" through twyeres placed nearly at right angles to and above the 
" fire bars." Three twyeres of 2i inches diameter, with a pressure 
of If lbs. per square inch, are sufficient for 45 square feet of 
melting surface. It is desirable to have a layer of clinkers on tlie 
bars : a closed ashpit is said to be objectionable. Any system of 
flues and dampers and condensing chambers may be used, as may 
be found suitable. 
[Printed, 3<i.] 

A.D. 1855, January 13.— N° 99. 

PEARCE, John Charles. — " Improvements in machinery or 
apparatus for the manufacture and working of iron and other 
metals." The Specification describes a vertical steam hammer, 
having the steam cylinder placed low in the framing, and along- 
side of the hammer block, which is of considerable length, and 
has at its upper end a projecting arm to receive the upper end of 
the working piston. Or two steam cylinders may be used, with 
suitable valves, which are described. The object of this arrange- 
ment is to reduce the height of the machine and make it work in 
a small compass. 

A particular kind of feed pump is described for feeding the 
boilers, having three cylinders in a line, the middle one for steam 
to actuate the others which are used for pumping. 
[Printed, 2s.] 

A.D. 1855, January 22.— N° 162. 

GEDGE, John. — " Improvements m IxjLmm^^xxv^ Ts\fc\AVxc^-5^j;i!^ 
'' or bas-relief ." (ii communication.^ TVi^ ^^^^\^^v^^^^^^!ss5^^ 

o 
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macliinery for laminating flat iron, brass, or steel, in which ootf 
one nair of cylinders are used; but any number of designs nmf 
be produced by keying on to the cylinders collars having engzsved 
or raised surfaces on their peripheries, which impress a pattern on 
the metal passed between them. 
[Printed, 1(W.] 

A.D. 1855, February 5.— N^ 268. 

DORRELL, John. — " Improvements in machinery for pressing, 
" squeezing, and roUing iron." The apptication for Letters Patent 
was not proceeded with. 

The Provisional Specification describes a curved bed formed 
partly of grooved bars with spaces between them, and placed 
between two side frames. A grooved roller works within thq 
curved bed, which commences at a point below the roller, and 
somewhat forward of it, and proceeding upwards behind iiie 
roller comes beyond it in front. The position of the roller is 
adjustable, and may be placed nearer to, or farther from, the back 
of the bed. The entrance to the space between the roller and 
bed is wider than the other parts, and the iron being introduced 
is carried forward and compressed by the roller. 
[Printed, 8d.] 

A.D. 1855, February e.—N** 279. 

WARNER, Arthur. — " Improvements in coating, combining 
" sheet iron and steel with sheet lead, zinc, tin, copper, or alloys 
" of such metals." The apphcation for Letters Patent was not 
completed. 

Iron or steel in sheets may be combined with sheets of other 
metals by interposing soldering metal between them, and then 
heating and pressing the plates together. 
[Printed, 3rf.] 

A.D. 1855, February 9.— N» 307. 

LEES, John, and HEAP, William. — "Apparatus for cutting 
" and straightening bars of metal." The metal bars in a heated 
or cold state are cut with a circular saw, or other similar instru- 
ment, into proper lengths. The lengths are by means of self- 
actjng apparatus dehvered to a system of three or more rolls, by 
which they are straightened and &tretc\i«d« 
[Printed, 10d,2 
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A.D. 1855, February 13.— N» 333. 

DALTON, George. — "Improvements in reverberatory furnaces." 
The application for Letters Patent was not duly completed. 

The invention relates to constructing the ashpit of the fmmace 
with air chambers at the back and sides, having numerous perfora- 
tions or openings for the admission of air. These are connected with 
the ashpit, and supply the air in numerous streams, and so aid the 
combustion of the fuel, 
[Printed, Zd.j 

A.D. 1855, March 1.— N*^ 457. 

JOHNSON, John H^nry. — "Improvements in machinery or 
" apparatus for rolling and shaping metals." {A communication,) 
The application for Letters Patent was not proceded with. 

The invention is stated in the Provisional Specification to relate to 
a rolling mill for making horseshoes, railway wheel tyres, and other 
curved articles by means of an ordinary plain roll " with a block 
" or plate running on a centre, and having a groove or slot formed 
" in its surface, corresponding in curvation and shape to the article 
" required." The bar is rolled at a red heat. 
[Printed, Sd,^ 

A.D. 1855, March 3.— N» 472. 

HUNT, William. — Improvements in utilising compounds pro- 
duced in the process of galvanising iron. These relate to the use 
of chloride of zinc instead of sal annponiac in coating iron, and 
also to the use of a solution of chloride of zinc for steeping the 
iron in after being cleansed previous to being galvanised. 
[Printed, 4d.] 

A.D. 1855, March 10.— N° 540. 

MICKLE, William. — "Improvements in the production and 
" smelting of iron from its ore in blast furnaces." The application 
for Letters Patent was not duly completed. 

The Provisional Specification relates to the use of coal gas, or 
other inflammable gas, which is to be injected in and among 
the charge of the blast furnace, by bbia^i v^^^) ^"^ ^^\^x ^i«i^^^^^ 
means, 

[PriDted, 3d.] 

o 2 
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A.D. 1855, March 13.— N» 563. 

ILIFFE, Charles. — ''Improvements in the manufrcture of 
" metallic rods, ban, and tubes." The applicatic«i for Letters 
Patent was not proceeded with. 

The Frorisional Specification relates to a mode c^ wMfclnwig jjon 
tabes bj casting a cylinder or biEet in pig iron, or a mixture of 
pig iron and wrooght4ron scrap. The cjlinder is afterwards 
nrfled ont on a mandriL For bars or rods tiie billet is fiDed with 
cast iron, and then rolled. 
[Printed, 3J.] 

A.D. 1855, March 20.— N' 629. 

ROGERS^ Isaac. — '' Improvements in the mode of hea&g iron 
** ore." The Specification and Drawings describe a revolving 
deoxidising cylinder," having a helical or screw-formed division 
heated from a reverberatory or other furnace, into which pulverised 
ore and carbon are introduced, the atmosphere being excluded. 
The charge is heated in any convenient manner, and ^ the car« 
** bonated ore drops away from the end of said cylinder into a 
" famace to be immediately melted," and worked up in the 
ordinary way. 
[Printed, (W.] 

A.D. 1855, March 20.— N»630. 

NEWTON, Alfred Vincent. — " Improved machinery {at 
** forming moulds for casting." {A communication,) The sand is 
placed in *' a chamber or piston box," and is moved therein by a 
** pattern and piston plate surrounding the said pattern." The 
sand is thereby caused ''to protrude from the piston box and 
enter a half flask, by which means the sand at the parting is 
ntrre compressed than at the central portion of the half mould. ^ 
[PHiitod, 9(f.2 

A.D. 1855, March 23.--No 644. 

HKIIN, Charles Frederick. — *' Improvements in machinery 

" for making moulds for casting." {A communication,) A rectan- 

/(a)Mr hox is used having a moveable piston arranged to receive 

the pmtiem, " which it raises mto VYi^V^M ?l«]^'A^%^^^^ "wfeh. the 

*' BBtid to form the mould." TVi^ ipv«.\oTL*\^ ^c> te».\^ '«^^«Qodt 
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pattern may descend into the piston before it descends itself. Two 
half flasks are used in making the monld, and half a mould is 
made at a time by placing the sand in the box abo^e the piston. 

[Printed, 7rf.] 



A.D. 1855, Mardi 24.— N» 651. 

ELDER, David, junior. — " Improvements in moulding or 
*' shaping metals." These relate to a mode of making moulds 
for casting pipes and other cyhndrical forms. A pattern piece of 
short length is connected to a sliding frame, and used to form the 
mould. Suitable mechanism is also described for ranuning the 
sand. 

[Printed, l(kf.] 



A.D. 1855, April 4.— N' 753. 

CROWLEY, John. — ''Improvements in the manu&cture of 
" malleable cast iron." The following mixture is employed :-^ 
3 lbs. of chloride of sodium, 20 lbs. of wood, charcoal, or other 
carbonaceous matter, 28 lbs. of oxide of manganese^ and 20 lbs. 
of carbonate of lime, are well pulverised and mixed with water. 
12 oz. of the mixture and 8 oz. of wrought>iron scrap are made 
into a ball and dried. The ball with about 40 lbs. of charcoal 
made cast iron, such as Cumberland or Lorn iron, is put into a 
crucible and melted, and then cast into articles, which are annealed 
in the ordinary way, 
[Printed, 3d.] 

A.D. 1855, April 19.— N» 869. 

CONGREVE, Charlks Mc Ilvainb.— " Improvements in the 
" manufacture of iron, when oxide iron ores are used." {A com- 
munication.) The iron ores are reduced to small pieces and mixed 
with carbon ; they are fed by a screw passmg through a hopper 
into a slowly rotating heating cylinder. 'Vhe ore and carbon are 
slowly moved from end to end of the cylinder by a spiral fonned 
in its interior. The ores thus deoxydised descend into a revei- 
beratory furnace, which may be phiced in any suitable position 
relative to the cylinder, beneath, or at one end of it. 
fPrintcd, 7d.J 
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A.D. 1855, April 21 .—N* 899. 

EDWARDS, William Alexander. — "Separating certun 

" metals from metallic substances." The application for Letters 

Patent was not proceded with. 

The Provisional Specification relates to a mode of separating 

iron and steel firopa other metals and ores, by means of a soft iron 

rod, which may be magnetised by an electric coil. 
[Printed, SdJ} 

A.D. 1855, April 23.— N« 906. 

ZELL, Alfred Jenkin. — ** Improvements in furnaces,** &c. 

The Specification and Drawings describe a double furnace, wherdn 

one fire is used for heating a calcining and a reducing fumacfe. ' ' 
[Printed, 8d.] 

A.D. 1855, April 25.- N« 932. 

WILKIN, John Bryant. — "Improvements in stamping and 
" dressing or separating ores of any kind, &c," The application 
for Letters Patent was not proceded with. 

Stamping apparatus moved by cranks on the axle of a water 
wheel is used, with streams of water which carry down the <ae into 
a tank, and wash away impurities. . i 

[Printed, Sd.] 

A.D 1856, May 4.— N* 1 000. 

DALTON, Daniel. — " Improvements in furnaces for the smelt- 
" ing iron ore and iron stone, and other stones and ores.'* A 
furnace is described having a chamber with a feed mouth at the 
top like a blastfurnace, and having its lower part made in a hollow 
shape to receive the melted metal. The chamber is shaped like an 
inverted cone, and has on one or more sides a fireplace, where heat 
and flames pass towards and into the lower part of the chamber 
and melt its charge, and pass on into a flue which rises at the side 
of or surrounds the chamber. The flue may be dispensed with, 
and the flames and heat will pass up through the charge of the 
chamber. 

[Printed, 8d.] 

A.D. 1855, May 5.— N* 1006. 

BUTCHER, MATTHfew, and l!^T£.^YX, Tuoulk* Henby.— 
^ /mprovemeDts in forge \iaxn\ncw.'* 'tVv^^^ T^\fc\ft^Tasi^^ 
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fixing '' the bray '' or projecting part of the hammer, on which the 
projections of the rotating shaft act, by means of screws, which 
are adjustable. Between the screw and the head of the " bray " is 
a metal washer. The chair on which the fulcrum of the hammer 
moves is also made adjustable. Moveable metal or wood or 
vulcanised caoutchouc washers are employed under the chairs of 
the forge hammer. 
[Printed, 7<f.] 

A.D. 1865, May 11.— N° 1066. 

CADDICK, David, — " Improvements in puddling furnaces." A 
complete Specification was filed with the petition and declaration. 
It describes furnaces having " a wrought-iron plate on each back 
'* and front side, extending from top to bottom and end to end of 
" the furnace, with suitable openings." The " tool boshes" have 
flues leading into upright flues formed in the angles of the shaft 
or chinmey, to carry off the steam generated by the hot tools when 
put into water into the "tool boshes." A flue is made at the 
back of the puddling furnace leading to the flues outside the 
shaft, through which a rush of air passes, mixing ynth the steam 
generated in the tool boshes, and keeping the parts cool. The flue 
leading from the furnace to the shaft has a moveable iron bottom 
which may be removed to enable the flue to be cleansed. Suitable 
apparatus is attached to the furnace for throwing blasts of cold 
air on the hot bed when the charge is withdrawn, and so 
cooling it. 

[Printed, 9d.] 

A.D. 1855, May 14.— N^ 1094. 

LACKMANN, John. — "An improvement in the manufacture of 
" sheet iron." The Letters Patent became void, as no complete 
Specification was filed. 

The Provisional Specification describes a mode of making sheet 
iron like " Russian sheet iron." The best quality of charcoal iron 
is chosen, and rolled into sheets in the ordinary way : the sheets are 
then annealed and singly or severally together are subjected to 
the process of planishing on a polished anvil by a polished 
hammer. 

fPrinted, Srf J 
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A.D. 1855, May 24.— N« 1174. 

PUTNAM, Silas Saffobd. — " A new or improved forging 
machine." A complete Specification was filed with the petition. 
It describes a frame having four hammers, two working in vertical 
and two in horizontal grooves. The hammers are connected 
together by connecting rods, and work in pairs in such a manner 
that while the two vertical ones are urged to strike the upper and 
under side of an object simultaneously, the two horizontal ones 
are receding ; and when these are urged towards each other to 
strike the object on opposite sides simultaneously, the vertical 
ones are made to recede. An object is thus hammered equally on 
all sides. 

rPrinted, lOd.] 

A.D. 1855, May 26.— N** 1207. 

WATERHOUSE, Thomas. — " Improvements in the means of 
" actuating forge and other hammers," &c. Forge hammers, 
actuated by compressed air, are constructed with cylinders or 
chambers having adjustable heads or pistons, whereby the space 
into which the air is compressed may be increased or diminished, 
thereby increasing or diminishing the expansive force of the air, 
and consequently the force of the blow produced. Suitable valves 
and apparatus are described for regidating and cutting off the 
supply of air. 
[Printed, 1*. IdJ] 

A.D. 1855, May 29.--No 1232. 

JOHNSON, John Henry. — " Improvements in casting metals." 
(A communication,) The application for Letters Patent was not 
proceded with. 

The Pro^asional Specification relates to a mode of casting 
circular articles, as wheel tyres, hoops, &c. A circular chill or 
mould is made to rotate at a great velocity, and so form the 
interior shape of the article to be cast. The molten metal is 
poured into or near the centre of the rotating chill, and is driven 
by centrifugal force to the circumference, where it is allowed to 
cool. The top face or plate of the mould or chill is then removed, 
and the caaUng is withdrawn. 
CPtlnted, 8d.1 
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A.D. 1855, June 6.— N<» 1286. 

NEWTON, William Edward. — "Improved machinery for 
" rolling bar iron" {A communication.) The application for Letters 
Patent was not proceeded with. 

llie Provisional Specification relates to rails for railroads which 
have " three treads or wearing surfaces, so that as the surfaces 
" become worn,*' by turning the rail one third round a new surface 
is presented, the other two surges providing a broad base or 
support. These rails are to be rolled by three rollers with their 
axes arranged in the lines of an equilateral triangle. 
[Printed, Zd.^ 

A.D. 1855, June 6.— N° 1292. 

HOPPER, George. — "Improvements in rolling and shaping 
" metals." These refer to the employment of swaging rolls of a 
peculiar shape for making the square and round portions of rail- 
way pins. The rolls have their grooves made with one portion 
semicu*cular, and the other V-shaped. As the rolls rotate in pairs 
while the semicircular parts of the upper and lower grooves are 
together, they form the circular aperture, and roll the circular part 
of the pin; when the V-shaped parts of the upper and lower 
grooves are together, they form a square aperture, and roll the 
square head of the pin. 
[Printed, 7rf.] 

A.D. 1855, June 15,— No 1365. 

CLAY, William. — "An improved manufacture of bar iron." 
The patentee uses the machinery described in the Specification of 
his former Patent of December 16, 1848 (see N° 12,373, p. 95), for 
rolling in taper form, angle iron, T-iron, or bar iron, having a 
hollow or concave or convex surfaces in cross seection. The bar 
is thus made of greater thickness in the part where greater strength 
or rigidity is required, 
[Printed, 6cf.] 

A.D. 1855, June 18.— N^ 1384. 

BESSEMER, Henry. — " Improvements in the manufacture of 
^' cast steel and mixtmres of steel and cast vcorv " Ixow >& ^^^j^- 
pared for being converted into ste^\\>7 \^x\^AXl%\x«>Vws^^^^'^^'$'a^^ 
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iron between a pair of slitting rolls, or granulated puddled iron 
may be used. The process of cementation is carried on in vertical 
tubes, retorts, or chambers, the centre portion thereof being exposed 
to the action of heat, the top and bottom parts being kept cool. 
The charge of iron and carbonaceous matter is put in at the top 
of the retort or tube, and as it descends it is heated by a fdmace 
which acts on the middle part. When the contents (k the lower 
part are withdrawn, the heated middle portion descends by its 
gravity past the middle or heated part, and is allowed to cool, 
while a fresh charge is introduced at the top. The process of 
cementation is thus carried on continuously. In some cases 
cementation is dispensed with, and in the puddling process the 
workman withdraws the iron when he, from its appearance, judges 
that it contains fully as much carbon as is contained in ordinary 
steel. Such puddled iron may be used alone, or with converted 
steel, and is melted in closed pots. 

A circular furnace is described having a large cone in the centre 
for melting steel. The pots are placed in compartments ranged in a 
circle, each having a separate flue in the thickness of the walls of 
the cone. The pots are supported on hollow fire-day standsy and 
have a tapping hole (by preference) in the bottom. A long fire-clay 
plug passes through the pot and its contents, entering by a Jlid^ 
in its lid ; the plug may be moved from above by a pair of tongs, 
and so allows the metal to flow out. The tops of the compart- 
ments are level with the floor of the foundry, and the cavers are 
supported on wheels running on circular rails. Below the floor 
is a cave, so that access may be had to the bottoms of the pots. 
By means of converging gutters the contents of all the pots may be 
collected to form one casting, the tapping of them all being per- 
formed simultaneously. The lids of the pots and the covers have 
holes excentrically placed (which may be stopped by stoppers) for 
introducing materials into the pots. Iron, either raw or in a 
molten state, may be melted with the steel. Where it is more 
advisable to use coal, the melting pots or retorts may be placed 

in a common reverberatory furnace behind the fire bridge. 
DPrinted, 1*. 9d.] 

A.D. 1855, June 18.— N° 1388. 

BESSEMER, Hbnry. — " Improvements in the manufacture of 
rolls/* &c. The rolls are cast '^ in molten steel, or a miiduie oi 
steel and pig- or refined iron," m Vc^dCA^L moxiXi^r T^^?eci^ 
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which are required to be solid are cast " with their axes entire." 
Those which are to be hollow are cored out, and provision made 
at their ends for the reception of a wrought iron or other axis. 
[Printed, 4<r.] 

A.D. 1866, June 25.— N<» 1450. 

PAGE, John. — " Improvements in moulding or shaping metals." 
Articles of a (^lindricnd shape are cast by means of cores or core 
bars capable of being made to collapse or expand. The core bars 
are coated in a vmical mould box, which is enveloped in a steam 
chamber to dry the loam.us^. 
CPrintecUKkl] 

A.D. 1855, June 2? — N<» 1469. 

LUCAS, THOMA€i.r— '' Impioyements in the manufacture of iron." 
The application for Le^tters Pedant was not proceeded with. 

A blast furnace is propo^ to. be erected in connection with a 

. puddling or refining furnace. The fused metal is made to flow 

directly from the blast to the refining furnace without detention, 

and without being exposed to the atmosphere, and is afterwards 

treated in the ordinary way. 

[Printed, 8d.] 

. A.D. 1855, June 30. — N« 1493. 

BIRCH, John. — " Improvements in the manufacture of iron." 
The Specification and Drawings, to which reference is necessary in 
order to understand the invention and the position of the tuyeres, 
describe a blast and refinery furnace combined, and having reduc- 
ing tuyeres and also '' oxidising tuyeres " placed near the bottom 
of the hearth, and oxidising blast pipes so as " to smelt and refine 
" at one operation." A refinery furnace is described which is 
separate from the blast furnace (but placed in its immediate neigh- 
bourhood), into this the metal is run from the blast furnace so as 
to " melt and refine at one heat." The use of coke for remelting 
the iron, as in the ordinary refining process, is dispensed with. 
" The air box and pipes are placed below the fire to blow direct 
" from the blast pipe," thereby dispensing with " pillars and 
« uprights." 
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A.D. 1855, July 4.— N« 1503. 

CLAY, William. — "An improved mode of manufacturing forged 
*' iron.*' The object of the invention is to economise metal in 
making forged shaffcs and such articles. Lengths of wrought iron 
of a zigzag or other such sectional figure as will admit of their 
interlocking, are formed into a hollow cylinder, bound together, if 
requisite, by hoops. The cylinder is filled with sand, charcoal, dust, 
or other granulated substance to form a core, the ends are closed 
with plugs, and the whole heated to a welding heat, and welded 
under the hammer. Sometimes the sand core is dispensed with, 
the bars being so shaped as to support one another during the 
welding process. 
[Printed, 6d.] 

A.D. 1855, July 4.--N<» 1506. 

INGLIS, John, and COWIE, Archibald. — " Improvements in 
" moulding and shaping metals." — Moulds for cast-iron pots and 
such like articles are made by means of two distinct patterns, one 
shaped to the internal contour of the pot, and the other to its 
external contour. 
rPrinted,7d.] 

A.D. 1855, July 30.— N° 1730. 
TRURAN, William. — " Improvements in smelting, and in 
" apparatus to be used therein." These relate to a mode of con- 
structing nozzle pipes so that they deliver through one tuyere two 
or more jets of blast, hot or cold, of like or different densities. 
The nozzle pipes may be divided by partitions or be double, one 
being within the other, so that the outer one delivers an annular 
jet, and the two jets may be supplied from different pipes, and 
be of different densities or temperatures. Blast furnaces are 
described having the parts above the boshes of an area equal to or 
greater than the area of the furnace at the upper bosh line. These 
improvements enable iron ores of every description to be melted 
with raw coal. Clay and black band ores may be smelted without 
being calcined. 
[Printed, 7</.] 

A.D. 1855, July 31.— N« 1734. 

MACKWORTH, Herbert. — "Washing and separating mineral 
"^ 'Substances/* &Ct Six 'processes we Ae^exOoe^ lot ^\iw»&sw% 
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minerals of different specific gravities, as pyrites and shale from 

coal, &c. Currents of air and of water and other liquids of greater 

specific gravity, and vibrating tables or webs or sieves, are employed 

for this object. 
[Printed, U, 2d,2 

A.D. 1855, August 10.— N« 1810. 

MICKLE, William. — "Improvements in smelting or produc- 
*' ing iron from ore in blast furnaces." — In order to economise fuel 
and avoid the waste ansing from the escape of gases from the 
blast furnace, the fuel, coal peat or wood, is separated, by the 
known processes in retorts, into coke and combustible gases. The 
latter are collected in a gasometer, and may be purified, or not, 
for use. The coke or charcoal is put in the blast furnace with the 
ore, and the gases are injected by suitable apparatus, provided with 
valves for regulating the supply, so constructed that the gas will 
pass only towards the furnace. If high heat be required, the 
gas and the air blast may be one or both heated. Furnaces having 
mde throats are preferred. 
[Printed, 4d:.] 

A.D. 1855, August 23.— N^ 1909. 

MARTIEN, Joseph Gilbert. — "Improvements in preparing 
*' certain oxydes of iron for use, and for apparatus to be used 
" therein." Oxydes of iron, such as furnace cinders, slags, and 
scales, are melted in a reverberatory or other suitable furnace. 
They are then " subjected to the action of streams of atmospheric 
" air forced into and among the melted mass by suitable blowing 
apparatus, and the melted mass is also subjected to the action of 
streams of steam passed into and amongst it, or to water forced 
into and among the melted mass, by which much of the im- 
purities chemically and mechanically combined will be separated, 
" and the oxyde or cinders rendered more beneficially useful for 
" the manufacture of iron therefrom." The resulting product 
will be a peroxide of iron in a porous or spongy state. " In place 
" of allowing the fluid mass after it has been run off from the 
** furnace to cool as a mass, it may be run into a recept£w;le, and 
have streams of water or steam passed through and amongst it, 
which will aid in granulating the matters, and keeping them 
" porous." 
fPriated, M, 
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' A.D. 1855, August 27.— N<» 1940. 

JOHNSON, William. — ** Improvements in machinery or a^ppt^ 
** ratus for rolling or shaping metals." {A communication,) Articles 
either perfectly cylindrical or conical, or of forans of varying 
diameters, may be rolled of the required shape by means of rolls of 
the contour required for the rolled artide. Three rolls are em- 
ployed ; the two lower rolls rotate side by side in fixed beanngs • 
the upper roll i& carried in moveable sliding bearings which are 
moved up and down in the frame of the rolls by means of screws 
actuated by bevil wheels. The article, as for instance a railway 
axle, being laid on or partially between the lower rolls, the upper 
roll is pressed down upon it by means of the screws which move 
its bearings, and so give it by pressure the required shape. 
[Printed, 7(^.] 

A.D. 1855, September 1.— N* 1975. 

CALVERT, Frederic Grace. — " Improvements in the treat- 
" ment of heating, puddling, and refining iron slags or cinders.^' 
The slags or cinders are mixed with lime, quick or slacked, or 
carbonate of lime, or limestone as used in blast furnaces, or mag- 
nesian limestone, and heated. The proportions preferred to be 
used with the slags are 15 to 20 per cent, of quicklime, or^20 to 30 
per cent, of slacked lime, or 25 to 50 per cent, of the carbonate of 
lime or limestone. The lime may be heated with the slag by intro- 
ducing it into the furnace after the iron has been removed, or it 
may be mixed with the lime and heated in a separate furnace. The 
slags and cinders so treated with lime will be more pure and inore 
suitable to be used in the blast furnace or cupola than ordinary 
unprepared slags, and will produce better iron. 
[Printed, 4d.] 

A.D. 1855, September 3.— N» 1985. 

CHANCE, James Timmins, and ADCOCK, Henry.— "Im- 

" provements in casting articles of the slags produced by the 
*^ smelting of iron and other ores.'' Moulds made of moidders' 
sand are graduUy dried and heated in suitable ovens to a red heat. 
The fluid slag is run into them while at a high heat, and they are 
left in the ovens for a considerable time. Instead of using vessels ' 
which require to be tilted to pour their contents, }inrgi^t-iion 
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vessels are used with holes in their bottoms f^m which the pure 
melted slag is run into the moulds while the dross and scum are 

retained. 

[Printed, l#.4d.] 

A.D. 1855, September 5.— -N^ 2013. 

MARTIEN, Joseph Gilbert. — "Improvements in roasting, 
" calcining, oxydising, and subliming metallic and mineral sub- 
*' stances, and in the apparatus and means to efiPect the same." 
These relate to the employment of steam or streams of air to the 
mineral substances operated upon by means of perforated passages 
or pipes. A kiln is described having passages in the walls and 
hollow spaces for the introdudion of numerous streams of air or 
steam, and the bottoms of reverberatory furnaces or ovens may be 
perforated and made hollow to effect the same purpose. 
[P.inted, lOd.] 

A.D. 1855, September 15.— -N** 2082. 

MARTIEN, Joseph Gilbert. — " Improvements in the manu- 
facture of iron and steel.'' Iron in a liquid state from the blast 
or the refinery furnace is purified *' by means of atmospheric air or 
of steam or vapour of water applied below, and so that it may 
rise up amongst and completely penetrate and search every part 
" of the metal " prior to the liquid metal being allowed to set, or 
prior to its being run into the puddling furnace, whereby the 
manufacture of wrought iron by puddling and also of the manu- 
factiure of steel in the ordinary way are improved. The melted 
iron is conducted from the blast fiumace by channels or gutters 
which are perforated, and streams of air or steam are passed 
through the fluid metal as it flows through the perforated channels 
or gutters. The refining process may be dispensed with, but if it 
be preferred to use it, the melted metal from the refinery is to be 
treated with streams of air or steam. Instead of using perforated 
gutters, the air or steam may be injected by using suitably formed 
moulds or beds. 
[Printed. 8d.] 

A.D. 1855, September 15.— N^ 2085. 

HILL, David. — '^ Preparing a material capable of resisting fire- 
" and especially suitable for the interior of puddhng and otb 
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" fiimaces." Limestone and ironstone or cinders from the puddling^ 
ball, or mill fmrnaces are melted together, and form a fire-resisting 
material. The proportions recommended are, limestone ^ and 
ironstone f , these are melted together and run into moulds of 
suitable shape, and used for making the interior of the furnaces. 
[Priuted, Sd.] 

A.D. 1855, September 15.— N*» 2094. 

FORSYTH, Thomas. — "improvements in the treatment of scrap 

" iron in the process of manufacture." The application for 

Letters Patent was not proceeded with. 

Ordinary wrought-iron scraps are to be cleansed by burning off 

all impurities before the scrap is piled for being welded. This 

process produces sounder iron than is produced from uncleansed 

scraps. 

[ Printed, 8<i.] 

A.D. 1855, September 20.— N° 2119. 

PAGE, John, and ROBERTSON, William.—" Improvements 
" in moulding and shaping metals." Moulds for casting hollow 
ware shells or shot and such like articles are made by a machine 
which has a cutting or scraping out, and also a stamping or 
pressing motion. The moulds are made by first partially ramming 
them and cutting or scooping out portions of the mould material, 
leaving a thickness greater than is ultimately required, which 
is afterwards pressed down to a proper size by a suitable pattern. 
[Printed, 1*. Sd,j 

A.D. 1855, September 24.— N^ 2135. 

NEWTON, Alfred Vincent. — " An improved mode of casting 
solid and other articles in metal." {A communication,) The 
process of casting is so carried on that the filling of the mould 
with metal and the contraction by cooling shall take place simul- 
taneously. A mould is described made of segments of perforated 
fire brick in such manner that passages are left for the introduc- 
tion of cooling streams of air or water, and for introducing the 
molten metal, which is led in from an elevated reservoir "which 
" supplies it at a pressure that will ensure the filling up of the 
^^ mould as the metal contracts therein by reason of the rapid 
" abstraction of heat from the meWL " 
rPrinted, lOd,! 
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A.D. 1855, September 27— N« 2152. 

FONTAINEMOREAU, P. A., Le Comte de. — " Improve- 
" ments in forging iron." (A communication,) The hammering 
or welding of the iron is performed by a hammer working in the 
interior of the furnace to prevent the cooling effect which takes 
place in the ordinary mode. A vertical steam hammer is described 
which passes through the furnace, being actuated from without, 
above it, and an anvil projects into the furnace from below, being 
supported on a block outside. The iron is thereby supported in 
the furnace, and hammered without being withdrawn. 
rPrinted, 6rf.] 

A.D. 1855, October I.— N<» 2189. 

UCHATIUS, Franz. — "An improvement in the process of 
" manufacturing cast steel." Pig iron " of the purest quality " 
is melted in a suitable furnace, and " while in a molten state " it is 
"run into cold water," and thereby reduced "to granulated iron." 
This is mixed with about, "say, 20 per cent, of roasted pulverised 
" sparry iron ore, and 4 per cent, of fire clay," and placed in fire- 
clay crucibles, and heated in a common cast-steel blast furnace. 
By subjecting granules of iron in the presence of sparry iron ore to 
a melting heat, " the enwrapping oxides will first effect a partial 
" decarbonization of the granulated iron, which decarbonization 
will be limited in amount according to the size of the granules 
operated upon, and by reason of the continued application of 
" heat the iron will melt and separate (with the assistance of the 
melting residues of the sparry iron ore) from the impurities with 
which it was mixed, and also bring down with it a portion of the 
iron contained in the sparry iron ore, thereby increasing the 
yield of cast steel about 6 per cent." The manipulations of 
melting and casting are the same as are ordinarily employed. The 
finer the iron is granulated the softer will be the resulting steel. 
"The softer sorts of welding cast steel may be obtained by an addi- 
" tion of good wrought iron in small pieces," and harder qualities by 
adding charcoal to the mixture described. Other substances 
yielding oxygen gas may be used so that the granulated iron be 
subjected in crucibles to " the combined action of oxygen, heat, 
*' and fluxes." 
[Printed, 8d,J 
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A.D. 1855, October 5. -N' 2229. 

HOWELL, Jos£PH Bennbtt. — ** Improvements in the maxiii« 
'' &ctare of tteel castings for ordnance and other purposes." The 
application for Letters Patent was not proceded with. 

The Provisional Specification describes a mode of making ingots 
or blocks of cast steel for ordnance and oth» purposQS, with 
an iron centre. A bar of hot iron covered with a deoxydiadng 
agent is placed in the centre of the mould. The deozydising 
agent removes the oxide from the bar, and the fluid steel ift 
poured in and comes into direct contact with the iron^ and so 
perfect cementation is obtained. The use of this bar of iron will 
lessen the cost of boring ordnance, and contribute to complete 
soundness during the process of forging. 
[Printed, 3d.] 

A.D. 1855. October 9.— N» 2250. 
MARTIEN, Joseph Gilbert. — " Improvements in the manu- 
*' facture of iron and steel." The puddling cast iron mth or 
without other matter into malleable lumps of spongy iron bein^ 
well known, this invention relates to a mode of purifying such 
spongy lumps of malleable iron. This is effected by immersing 
them while hot from the furnace in water. To the wat^ may be 
added chlorine or saline or alkaline matters, making the crude iroa 
produce better wrought iron or steel, for which purpose the lumps 
should have a surplus of carbon. The sponge iron may also be 
subjected to the action of steam, in a suitable vessel. The purified 
sponge may be melted directly into cast steel alone, or with suitable 
fluxes in the ordinary melting pots. 
[Printed, 4d.] 

A.D. 1856, October 16.— N« 2312. 
FORREST, John. — ''An improved mode of extracting metals 
** from their ores.'' The ores referred to are those of the precioiiii 
metals, which are broken szUall and immersed in a hot alkaline 
bath. 

[Printed, 8d.] 

A.D. 1855, October 17.- N« 2321. 

BESSEMER, Henry. — ^^ ImptovemexiX.^ m t\x<& m&nufihcture of 
'cast gfteeh" These conafist m ''ioxc^ c^xot^ix^ ^t tas vst \jl 
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'^ steam, or of air and steam, into and among the particles of 
" molten crude iron, or of remelted pig or refined iron, until the 
'* metal so treated is therehy rendered malleahle, and has acquired 
'' other properties common to cast steel, and still retaining the 
*' fluid state of such metal, and pouring or running the same into 
*' suitable moulds." A furnace is described suitable for carrying 
the process into practical operation. It consists of a long rectan- 
gular chamber, whose mouth is level with the foundry floor. The 
bottom of the furnace is formed into a ridge, and below it is 
a cave to which access is given to the workmen. The central part 
of the ridge is flattened, and has openings for the reception of the 
melting pots ; these have holes in their bottom, and when tapped 
the metal flows into moulds supported in the cave below on a 
carriage, or in any other convenient way. The fire bars are 
arranged in the vertical sides of the furnace, not in the bottom. 
This prevents their being liable to become clogged up. Air for 
combustion may be 8i^)plied by a chimney draught, or by com- 
pression from a blowing f^n ; in the latter case the cave is made 
as air-tight as possible, and access is given by means of a valve 
door revolving in a cylindrical casing. The .pots are heated before 
being used in the furnace, where they rest on suitable iron supports. 
The pig iron intended to be converted is melted in a cupola or 
finery furnace, erected at a convenient distance, and is poured in a 
fluid molten state into the crucibles, and then raised to a still 
higher temperature. Above the furnace is fixed an iron pipe 
covered with brick, or other non-conductor of heat. From this 
main pipe other moveable sliding pipes branch o£P, one for each 
pot. Steam or air, at a suitable pressure (and, by preference, 
heated to a high temperature), is conveyed from the main pipe by 
the branch pipe down to the bottom of each pot, and is forced up 
among the particles of metal it contains. By preference steam is 
used at first, for about one third of the time required for the 
operation, and air afterwards ; the operation takes up generally 
from twenty to forty minutes. Steam cools the metal, but air 
causes a rapid increase in its temperature, and it passes from a red 
to an intense white heat, and a violent ebullition ensues. When 
the iron is sufficiently decarbonized, the pipes are raised, the pots 
tapoed below, and the converted metal is run into moulds placed 
in the cave. The process is continued iot ^V^xm^st >NSEL^\fiL ^^ts^- 
portion, as a nulder steel is requiied. \i \)aa Ytot^ XiwysiSkRj^ >^ai^ 
in the pots, the pipe is withdrawn, and ^^ \«ffik^«wtoafc\'^^«»2^^ 

p 2 
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by greater heat being applied. Steam and air may be used together^ 
but it is preferred to use them separately. 
[Printed, 1«.] 

A.D. 1856, October 24.— N° 2378. 

HE ALE Y, John, and LOWE, John. — " Improvements in 

machinery to be used for drawing, moulding, forming, and 

forging various articles of metal." 

The Specification describes rolls having bell-mouthed guides, 
and also stops to arrest the motion of the article rolled. The rolls 
may be made to approach or recede from each other by screws or 
inclines acting on the steps of the journals of the upper and 
lower rolls. 

Also, forge hammers or rams are described, which are actuated 
by the adhesion of contact of revolving pulleys or rollers, having 
portion or portions of the peripheries removed, and having springs 
to regulate the force of the percussion. 
[Printed, lid.] 

A.D. 1855, October 30.— N° 24 19. 

NAYLOR, William. — " Improvements in power hammers,*' &c. 
The Specification and Drawings, which require to be consulted, 
describe an improved arrangement of valves and valve gearing and 
pistons applied to forge and other hammers worked by elastic gas, 
steam, or compressed air. 
[Printed, Is. 8d.] 

A.D. 1855, October 30.— N° 2421. 

HOCROFT, Thomas, and FORREST, Richard.—" Improve- 
" ments in the manufacture of iron rods," &c. The application 
for Letters Patent was not proceeded with. 

Iron bars are to be piled, then rolled into one bar ; this is slit 
into rods which are passed at the same heat through rolls, having 
grooves of any required section. By varying the grooves various 
descriptions of iron may be produced, as two lengths of hoop 
and one of round simultaneously; by these means the "bolting 
and breaking-down processes " are avoided, and many heatings 
-are saved. 

[Printed, 3rf.] 
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A.D. 1855, November 7.— N» 2526. 

HAMPTON, Charles Joseph. — " Improvements in the manu- 
" f&ctxxre of iron." A caustic alkali or alkaline salt is dissolved 
in water, by preference, 8oz. of alkali, as potash, in IJ lbs. of 
water, with this solution about 3 lbs. of quicklime are saturated. 
The mixture is introduced either alone or combined with other 
matters, as oxide of iron or manganese^ into a puddling or refining 
furnace, and being mixed with the charge of iron of about 5 cwt. 
it fluxes the impurities combined mth the iron. 
[Printed, 3d.] 

A.D. 1855, November 1.— No 2439. 

TAYLOR, William. — "Improvements in the manufacture of 
" iron." The iron is puddled in the usual way until it acquires a 
semifluid or pasty consistence. It is then discharged from the 
puddling furnace, by a door placed in ihe back, or in any other 
convenient position, into a vessel of water, where it is cooled in 
the shape of a spongy mass. This is then pulverised by rolling 
or stamping, and sifted into powders of varying fineness. Each 
sort of powder is separately treated in a furnace and balled into 
balls of suitable sizes, which are hammered into blooms. The 
finest powder will produce the best iron. 
[Printed, Zd."] 

A.D. 1855, November 16.— N° 2585. 
EASSIE, William. — " Improvements in hammers." A vertical 
hammer, called a '^friction hammer," suitable for forging or 
crushing metals, &c., is described, and is worked by steam or 
other power. The hammer head is attached to a vertical bar 
raised by means of a pair of friction rollers acting on opposite 
sides of the bar, and allowed to fall by its own weight when 
disengaged from the friction rollers. The rollers are mounted in 
a frame " working radially," round a centre in a line with the axis 
of the bar. By depressing a handle the roller frame is moved 
round through a portion of a circle, the friction rollers are pressed 
against opposite sides of the bar, one above, the other below the 
axis of the roller frame. The rollers are both made by suitable 
apparatus to revolve in an upward direction, and being caused to 
nip the vertical bar, raise it to the required height. The handle 
is then raised, the friction rollers are separated, and the hammer 
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is disengaged and allowed to fall. The hammer may be made 
self-acting hj the action of an incline, in combination with suitable 
levers, rods, and stops. • 
[Printed, M.] 

A.D. 1865, November 16.— N» 2590. 

PRINCE, Frederick.—'* Improvements in the manufacture of 
" cast iron." The application for Letters Patent was not proceeded 
with, as the law officer refused provisional protection. 

The Provisional Specification was as follows : — "These improve- 
'' ments consist in combining mth cast iron certain proportions 
** of other metals not heretofore employed in combination, more 
particularly in the manufacture of ordnance and fire-arms ; said 
improvements being designed for the purpose of giving to cast 
" iron greater tenacity, and rendering the same more homogeneous 
" throughout than heretofore." 
[Printed, 3d.] 

A.D. 1865, November 20.— N« 2618. 

PRICE, David Simpson, and NICHOLSON, Edward 
Chambers. — " Improvements in the manufeKsture of cast iron/* 
Cast iron of a superior quality and strength, smtable for casting 
ordnance, girders, &c., may be produced by melting together any 
kind of grey pig iron, and refined iron usually called *' metal,*' 
or "finers* metal," or "refinery metal," the object being to 
lower the per-centage of silicon in cast iron while the total imiQunt 
of carbon remains the same. If iron ores be smelted under 
similar circumstances, except that in one case hot blast, in th^ 
other cold blast be used, the hot blast iron will contain a larger 
amount of silicon and less carbon than cold blast iron. Iron 
smelted with charcoal contains less silicon and sulphur than iron 
smelted with coal or coke. The product obtained by melting grey- 
pig iron with finers' " metal " is found to be freer from impurities, 
especially silicon than charcoal or coke iron, while it contidns 
about the same per-centage of carbon as the pig iron ftvm which 
it was made. The per-eentage of silicon depends on the relative 
proportions of the " metal " and pig iron used, and iron *' either 
" grey or mottled " can be produced, according to circumstanceSji 
by varying these proportions. By melting coal or coke iron with 
the " metal," a cast iron, having as regards silicon the cpmpositioiL 
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of charcoal iron^ is obtained. By melting charcoal iron with 
" metal " made from the same, a cast iron of exceeding purity is 
produced. The pig iron recommended is that " smelted by cold 
'^ blast from spathic, argillaceous hoematite, or magnetic oxide 
" ores " alone, or mixed, the object being to avoid too great an 
amount of impurities. The '* metal " made from cold blast pig 
iron from the ores referred to, is preferred j it should be refined 
until it has lost the whole or nearly the whole of its silicon with 
as little carbon as possible. 
[Printed, 3d.] 

A.D. 1865, November 20.— N« 2619. 

PRICE, David Simpson, and NICHOLSON, Edward 
Chambers. — '' Improvements in the manu£Eu;ture of cast steel.'' 
Cast steel is economically produced by melting what is called 
" metal " or " finers' metal," or refining metal with suitable pro- 
portions of wrought iron, in any convenient form, or obtained by 
any convenient process. The metal recommended to be used is 
that made from ''pig irons melted with a cold blast from hoematite 
" or spathose ores,'' and refined until it has lost the whole or 
nearly so of its silicon with as small a proportion of carbon as 

possible. 

[Printed, M.] 

A.D. 1865, November 24.— N« 2653, 

SANDERSON, Charles. — " An improvement in the manufac- 
" ture of iron." Iron is refined and purified by mixing with it in 
a fluid state in a reverberatory furnace *' some suitable metallic or 
non-metallic salt, capable of disengaging oxygen when decom- 
posed." Sulphate of iron is recommended : from 20 to 40 lbs. of 
it may be mixed and stirred up with about a ton of pig iron. 
For mottled forge iron 20 lbs., for grey iron 30 lbs., for No. 1 
foundry pig iron 40 lbs., wiU be beneficial proportions to add to 
a ton of melted iron, " The sulphate of iron or other chemical 
*' reagent should be allowed to act upon the fluid iron for about 
" one hour." The operation is completed when the iron becomes 
thick or creamy. T^e furnace is then tapped into a suitable 
receptacle, so that the refined metal may separate itself by granty 
from the dross and impurities, and iron of superior quality is the 
result. 

[Printed, Sd.] 
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A.D. 1855, November 30.— N« 2704. 

HANCOCK, Richard. — " Cleaningr and separatiDg ores," &c. 
An arrangement of tables and brushes is employed in connection 
with a stream of water for washing and separating pulverised ores, 
especially those ofthe precious metals. 
[Printed, 9</.] 

A.D. 1855, December 7.--N'* 2768. 

BESSEMER, Henry. — " Imprm'ements in the manufacture of 
*' iron." Iron is refined after it leaves the blast furnace and while 
still in a fluid state, by running it in a molten state into a suit- 
able vessel, (by preference, of a spherical or egg shape, or such 
shape as will present as small a surface as possible for the radia- 
tion of the heat,) and forcing up through it currents of air or 
steam. The vessel may be made of cast, or, by preference^ of 
wrought iron lined with fire brick ; it is suspended on axes and 
closed at the top, having two or more openings left for the intro-r 
duction of a pipe for a blast of air or steam, and also for the 
molten fluid, and to admit of the escape of gases and sparks 
while the blast is being forced through the molten iron. The 
vessel is placed near the blast furnace, and should be of such di-« 
mensions as to be nearly filled with its charge. As soon as the 
iron is let in the vessel, which is by preference previously heated, 
currents of air or steam, or both, by preference air highly heated, are 
introduced by a pipe passed nearly to the bottom of the vessel, and 
are forced up through the m€tal, and the oxygen thus introduced 
will combine with and carry off a large portion of carbon and the 
impurities. When the process has been carried far enough, as 
indicated by the lessened fluidity of the iron, the vessel is turned 
on its axis, and by a suitable lip is poured into an iron mould, 
having compartments to form ingots suitable for being puddled. 

Secondly, for completing the refinement of the iron, a reverbera* 
tory or puddling furnace is used, such as is described, having a 
deep hearth with holes in the sides, through which pipes are 
introduced, and thereby blasts of hot air or steam are forced into 
and among the fluid iron, or the ends of the pipes are inserted 
212 the £aid iron and air forced w]^ through it. The workman 

Btira the iron in the usual way wnLd\>«Xla \\., «cA W. \^ 'Ocw'^xw \sAdj\ 

bjr squeezing, hammering, &c., mto "bw Vtow, 
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Thirdly, to ensure the iron being made as free as possible from 
impurities^ retort frimaces, as described and shewn in the Drawings, 
are recommended to be used. In these the iron is melted and 
treated with air or steam in closed retorts, as before described. 
The iron is either put in the retorts directly from the blast furnace, 
or crude or refinery iron is put therein, and melted with suitable 
fluxes. 

These methods are adapted to the processes and apparatus 
already in use in manufacturing iron, but except in cases of adap- 
tation it is recommended as expedient to carry out " the refine- 
*' ment of pig or crude iron by a single process, and cast the same 
" into ingots suitable for rolling at once into bars or rods." For 
this piupose an air furnace is used, having a fire clay or black 
lead crucible, capable of containing several hundredweight of iron. 
It has a dome-shaped top, with openings for supplying metal and 
introducing the blast and a tapping hole at the bottom. The 
furnace having been got up to its full heat is about three fourths 
filled with fluid iron, by preference, from the blast furnace ; a pipe 
is then inserted down into the metal, and currents of air or steam, 
or both, by preference heated, are forced into and among the fluid 
metal. After about 15 or 20 minutes great augmentation of heat 
and flame is produced with violent ebullition, and much slag is dis- 
charged through the openings provided for that purpose. After- 
wards the action diminishes, and as it subsides indicates when the 
process is completed, and the metal may be run out into ingots, 
by preference of a large size, requiring much rolling, which affords 
a fibrous texture without "piling." It is preferred, if steam is 
used, to use it in the early stage only. The currents of air subse- 
quently used cause increased heat and keep the iron fluid, but if 
it becomes pasty the heat of the furnace is to be raised. In this 
process the manipulation in the puddling process is dispensed 
with, and the metal passes from the state of crude iron by a single 
process to the condition of pure or nearly pure malleable iron. 
The whole mass of iron, however large the ingot may be, is said 
to be of the same homogeneous quality throughout, and free from 
the impurities mixed up and worked with iron in the ordinary 
puddling process. 

The processes described are applicable to the manufacture of bar 
iron, and may also be used with iron intended to be founded or 
cast into various shapes. Refined iron ^^\i \& \\i\.^\A^\\j^\^<^^^^^;^ 
for casting may be deprived or neaxVy ^o ol Vw^ ^s«^^\i.^ vd^.^ ^g^^ 



212 MANUFACTURE OF IRON AND STEEL. 

ings, capable of being forged or rolled, will be produced. When 
the castings are required to contain a large quantity of carbon it is 
refined in the manner before described, and carbonaceous mat- 
ters, as wood, bituminous shale, or carburetted gaseous matters, 
are mixed with the fluid metal. In passing currents of air or 
steam through fluid iron, matters found beneficial may be intro- 
duced with the currents in a powdered state, as carbonate of. soda 
or potash, to separate silica. The iron may be melted in a ciqpola 
or blast furnace, and then be refined in a ladle or crucible to any 
desired extent, and be then run into the mould ; or it may be so 
refined and deprived of carbon as to be difficult to pound, carbon 
is then added by thrusting a billet of dried wood, or other carbo- 
naceous matter, into the fluid metal, which produces n^id 
ebullition, and imparts the desired quantity of carbon to the iron. 

[Printed, 1«. 8</.] 

A.D. 1855, December 15.— N» 2839. 

CLAY, William. — " Improvements in the manu^ftcture of bar 
"iron." Rolling pressure is employed for makiiig bar irou of 
various shapes and sectional figures, as straight, square, or angle 
iron, or T or channel grooved bars, into taper bars whose sectioiul 
areas increase or diminish gradually from one point to another in 
their length, so that at any given point thickness, rigidity, abd 
strength is obtained, as may be found desirable. This is effected 
by a different mode from that described in a former Patent, dated 
December 16th, 1848, see N° 12,373, p. 95, where a rising top roll 
is employed. 

The rolls are set apart to the greatest distance required for the 
taper bar, and the requisite indentations or depressions are given 
by means of an iron or steel plate of the requisite shape, which is 
placed cold over the heated bar, and the two are passed together 
between the rolls. The cold taper plate acts as a filling piece and 
leaves a counterpart impression of the required shape on the hot 
bar. If the taper shape is to be given to the hot bar on both 
sides, it is rolled between two cold pressure plates suitably 
shaped. 

[Printed. W.] 

A.D. 1855, December 15.— N*» 2841. 

CLA Y, William. — " Improvemeuta itx t\i^ mwD»Sw:^Ntt^ 53.1 Vswv,'' 
^e application for Letters Patent waia not ipxoce*^^^ ^v^. 
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The ProvisioDal Specification states that the *' invention consists 
" in taking cmde or cast iron in a melted state, and reducing it 
*' to a granular form^ in which state it will be found much more 
*' convenient for conversion by the subsequent ordinary processes 
" into iron/' 
rPrinted,8dJ 

A.D. 1855, December 17.— N«>2854. 

FONTAINE, JsAN Jacques. — "Improvements in the manu- 
*' facture of steel.'* The application for Letters Patent was not 
proceeded with. 

Cast iron is to be converted into steel by melting it in a pot or 
crucible ; currents of heated air, alone or mixed with chlorine or 
hydrochloric add gas, are passed over the surface of the iron. A 
mixture of cast iron, scale, peroxide of manganese, and chloride of 
potassium, magneshmi, calcium, strontium, or barium, or hypo- 
chlorite of potashy sods^ lime, magnesia, strontia, or baria, may be 
then added. Instead of using a melting pot the iron may be 
melted and treated in a reverberatory furnace. 

CPrinted»8<i.3 
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A.D. 1856. 

A.D. 1856, January 1.— N* 3. 

CALVERT, John. — ** Improvements in extracting metals from 
" their ores." The application for Letters Patent was not proceeded 
i»ith. 

The improvements are stated in the Provisional Specification 
to consist in the application of electricity ''to facilitate the de- 
composition and extraction of metals.'* 
[Printed, 3</.] 

A.D. 1856, Januaiy 2.— N« 10. 

TILGHMAN, Richard Albert. — "Improvements in the manu- 
" facture of iron." Conmion salt, by preference, in a diy powdered 
state, is introduced by blast pipes into the furnace at its hottest 
part. The quantity of salt reconunended to be used is about 
three per cent, by weight of the iron ; but the more sulphurous 
are the materials used the larger must be the quantity of salt 
should be employed. 
[Printed, 8J.] 

A.D. 1856, Januaiy 4.— N» 44. 
BESSEMER, Henry. — " Improvements in the manufacture of 
** iron and steel." The object of the invention is the more perfect 
refinement of iron. To effect this th^ iron is " exposed in a more 
" divided or extendedform to the intense heat of the furnace," as 
described, and ''to the oxydising action of a blast of air, by keeping 
" such fluid metal in motion, and continually bringing fresh por- 
" tions of it in contact with oxygen and with intensely ignited 
fuel, or with the highly heated interior surface of the furnace, 
the metal being thus kept in a fluid state until the desired 
" amount of decarbonization or refinement is arrived at." Seve- 
ral kinds of furnace are described in the Specification and Drawings, 
into which the iron may be run in a fluid state directly from the 
blast furnace, or it may be introduced in any other convenient 
form. 
The Erst airangement of fum&cea cousvb\a oi «» ^ct\e& of small 
cupola Aimacea ranged one helow t\v© oOa-ct ou ^ ^cnsa ol tiX^^^ ^ 
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BO that the iron melted in the upper cupola may flow down into 

the lower ones successively. The fluid metal is conducted by 

suitable gutters, and is allowed to fall in a divided form from the 

upper cupola through the highly heated fuel and the blasts of ur 

of the next lower cupola, and the operation is repeated until it 

reaches the lowest, where the refined metal is tapped. 

In a second modification two cupolas are placed side by side^ 

each connected with elevating apparatus on the principle of a ram. 

"When one cupola is elevated, the fluid metal is run from it by a 

suitable spout into the lower one, and falls in a shower through 

the ignited fuel and blast of air of the lower one, which is then 

raised in turn ; and the operation is repeated as required. Or the 

iron is melted in cylindrically-shaped furnaces made of plate iron 

lined with brick and loam. These are made to revolve vertically 

or horizontally, and the fluid iron and ignited fuel are thoroughly 

stirred up while blasts of hot or cold air or steam are forced 

through them. The usual fluxes and purifying matters may be 

mixed with the m>n. The process of refinement is carried to any 

desired point, and may be arrested at any stage. When steel of a 

superior quality is required, the refinement of the crude iron is 

carried as fear as possible, and soft iron is produced, which is cast 

into ingots or rolled into bars and cemented in the usual way, and 

worked up into st«el. 
[Printed, 1*. W.] 

A.D. 1856, January 23.— N« 174. 

ONIONS, John. — " Improvements in the manufacture of iron,'* 

The application for Letters Patent was not proceeded with. 

Smoke, heated air, and inflammable gases, with or without finely 

pulverized fuel, are ii^ected into the blast furnace through the 

tuyeres or other suitable openings, so as to be consumed while 

being forced through the melted mass of metal in the furnace. 
[Printed, 3<l.] 

A.D. 1856, January 25.— N° 205. 

BROWN, Gentle. — "An improvement in the manufacture of 
" cast steel." Bar iron, cut or clipped into small pieces, is mixed 
with good charcoal pig iron, in the proportions of about one part 
pig iron to three parts of clipped bar iron. This combination of 
metals is melted and run into ingots, pTodufiuv^; c»&t ^t<^V^^^^o^is^s^ 
for vmoua purpoBea. For edge tooVii, \iWi ^^xxsA^ ^1 ^>%H*^ '^kssN:^ 
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pounds of bar iron ; for table knives, eight pounds of pig to thirty- 
two pounds of bar iron ; for hard steel, twelve pounds of pijg to 
twenty-eight pounds of bar iron, are proportions reconunended« 

[Printed, 3</.] 

A.D. 1856, January 29.— N» 245. 

POPE, Abraham. — " Improvements in the manufacture of iron, 
copper, tin, and lead." Hoematite or other iron ore, as free as 
possible from sulphur, is melted with anthracite coal or charcoal, 
and carburetted anhydrous silicate of alumina, the residuum lefb 
from the distillation of boghead coal or bituminous shale. 

Full directions as to the proportions and time necessary for the 
operations are given for the manufacture of iron and the other 
metals. 

[Printed, 4d.] 

A.D. 1856, January 29.— N» 246. 

BERGEVIN, Augusts Matthieh Maurice de. — " Improve- 
" ments in preparing coal for burning, and in ftimaces," &c. The 
Letters Patent became void, as no complete Specification was 
filed. 

The Provisional Specification states that the coal is to be prepared 
by placing it in a solution of bicarbonate of soda, nitrate of potash, 
or other salts, and then dried, forming suitable fuel for furnaces 
for steam boilers, and for refining iron. The furnaces should have 
two sets of bars, the upper presenting a larger area than the lower, 
and numerous streams of air should be forced among the fuel. 
By these means the coals may be biuned without smoke. 

[Printed, 3<?.] 

A.D. 1856, February 5.— N« 30?. 

THOMAS, George Cummins. — "An improved method of har- 
dening and tempering steel." {A communication.) A finely pul- 
verized compound, consisting of chloride of sodium, about twenty- 
one parts, bichromate of potash, eight parts, and prussiate of 
potash, eight parts, is applied to the steel when heated. The 
sodium may be used with sixteen parts of the bichromate or the 
prussiate of potash. The steel iii various shapes (as that of cutting 
tools with a square edge) is heated to a dull red, and may then be 
either sprinkled with the compovnid ot Oa^^^d\Ti\.o W^wA^'ea. 
heated in the fire to a higli clieny ted ; ^^ \^i^« ^^ V^\. ^4 
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harder the steel becomes. The articles may be dipped in the 
compound and reheated as often as required, and then dipped in 
water and cooled. Bevelled edged tools should be slowly heated, 
and the compoimd be carefully applied to the steel parts. Thin 
edged tools should not be heated above a blood red^ heat, and be 
cooled in salt and oil. 
[Printed, 3d.3 

A.D. 1856, February 12.— N° 366. 

BESSEMER, Hbnry. — '' Improvements in the manufacture of 
" malleable or bar iron and steel." " Molten crude iron or remelted 
pig or finery iron " is converted *' into steel or into malleable iron 
without the use of fuel for reheating or continuing to heat the 
** crude molten metal, such conversion being efiPected by forcing 
*' into and among the particles of a mass of molten iron currents 
*' of air or gaseous matter containing or capable of evolving suffi- 
'' cient oxygen to keep up the combustion of the carbon contained 
" in the iron till the conversion is accomplished." The mdted 
iron is run into a vessel such as is described, being made of iron 
lined with fire brick, and provided with suitable openings for in- 
troducing through the tuyeres the blast of air (heated, or by pre- 
ference cold, aa being chesapet) below the fluid metal, and also for 
allowing slag and impurities to flow over. The patentee states 
that he discovered " that if atmospheric air or oxygen is thus ntro- 
" duced into the metal in sufficient quantities it will produce a 
" vivid combustion among the particles of fluid metal, and retain 
or inerease its temperature to such a degree that the metal will 
continue fluid during its transition from the state of crude iron 
to that of cast steel or malleable iron, without the application of 
any fuel, the requisite high temperature by such mode of action 
** being obtained by the oxygen uniting with and causing a com- 
'* bustion of the carbon contained in the crude iron, and alse 
" by the combustion of a small portion of the iron itself." Tho 
vessel is filled rather less than half full of molten iron, and as the 
air is blown intqihe metal under a pressure, at least, equal to the 
weight of the column of metal to be displaced, its temperature 
rises, violent ebullition ensues, and in about fifteen minutes frothy 
slag with sparks and flames is driven off through the opening 
provided for that purpose; in a few minutes this subsides, but 
Barnes continue to escape, and by tVicnx «i^^^««x«XL<:ft ^^^^^$«:aiss^ 
learns by experience when the coviymioii Ha ^tb^^^^^^ >&.^^^af:k 
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tests the iron hj pouring some from the vessel. The operation is 
arrested at the point when the metal is purified and decarbonised 
to the required extent, and it is then brought into the state of 
hard or soft cast steel, or by continuing the operation five or ten 
minutes longer into that of malleable iron. If the temperature is 
found to be too excessive, the metal should be cooled before it is 
poured into ingots. If the ingot is found to be porouSj it is 
heated to a welding heat and hammered or squeezed. A squeezing 
apparatus with grooves or hollows to hold the ingot conveniently 
is described. Also a steam hammer for a similar purpose is 
described. If the upper ends of the ingot are unsound^ they may 
be broken off and remelted. 

If it be desired to obtain steel of a very superior quality^ the 
iron refined by the above process is granulated by behig poured 
into water, and is then converted by the cementation process 
described in the Specification of a former Patent, dated June 18, 
1855. See N« 1388, p. 196. 

[Printed, 1«. 6c?.] 

A.D. 1856, Februaiy 12.— N» 359. 

BROOMAN, Richard Archibald. — ** Improvements in the 
'' manufacture of cast steel." {A communication,) Any description 
of iron, however poor, may be converted into good, tenacious, 
malleable, and welding steel, by melting it in pots with compounds 
of cyanogen and sal ammoniac. With fiifty pounds of iron the 
following ingredients, ten ounces of charcoal, six ounces of common 
salt, half ounce of brickdust or oxide of manganese, an ounce of 
sal ammoniac, and half an ounce of ferrocyanide of potassium are 
mixed, and the composition is melted in a pot. The metal is 
mixed with the compound and melted in a crucible, being kept at 
a great heat for about three hours. It is then run into ingots, and 
may be worked up in the usual way, 
[Printed, Zd.2 

A.D. 1856, February 26.--NM95. 

PARRY, George. — "An improvement in the puddling and 
" refining of iron." The iron in a molten state is subjected to 
the action of superheated steam in a puddling or reverberatory 
furnace such as is described. The steam is forced down upon the 
surface of the iron while it is stirred with the '^rabble;'' when the 
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iron becomes thick and pasty, the steam is turned off, and the 
" heat of iron " may be finished in the usual way. 

In refining iron, the superheated steam may be injected below 
the surface of the fluid metal, which may be run out into water 
and granulated and worked up into steel. If a superior quality of 
metal is required, two per cent, of pipe clay is added about five 
minutes after steam has been turned on, and soon after from ten 
to fifteen per cent, of calcined spathose iron ore or sparry carbonate 
of iron may be added in powder. 
[Printed, 7A] 

A.D. 1866, February 28.^N° 510. . 

MARGESSQN, Philip Davies.—-" Improvements in themanu- 
" facture of iron from iron ores.*' The application for Letters 
Patent was not completed. 

The Provisional Specification states that calcined ores in a pow- 
dered state are to be placed in a fmrnace with powdered carbona- 
ceous matter, fluxes, fuel, &c. The fire is to be lighted at the top, 
and made to bum downwards by a blast driven down upon it. 
rPrinted, Scf .] 

A.D. 1866, February 28.— No 615. 

GROSRENAUD, Piebbb Louis.— " Improved furnaces for 
" melting and puddling metals.'' 

The Specification and Drawings, which should be referred to, 
describe a furnace provided with one or more elongated crucibles 
or melting pots, also a reverberatory furnace for manufacturing 
steel and iron. 
[Printed, 1*.] 

A.D. 1866, March 1.— N« 535. 

MOTAY, Cyprien Marie Tessie du, and FONTAINE, Jean 
Jacques. — " Improvements in treating cast iron." Cast iron is 
purified and decarbonised simultaneously, either in puddling or 
refinery furnaces, and is converted into wrought iron, having the 
properties of steel, by the use of certain fluxes prepared as de- 
scribed. First, common scoria and silicate of alumina are melted 
together; to this flux during its fusion are added, first, a bicar- 
bonate of potass or soda ; secondly, a silicate of the protoxide of 
iron, or other anhydrous silicate. Or with the sihcates of alumina 
are combined silicates of alkalies, or alkaline earths or metiollLa 
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oxides. A great varielj of other diemical agents ave also men- 
tioned as suitable for being used in the paddling or refineiy 
furnaces. 

[Printed, 4f.] 

A.D. 1856, March 7.— N* 671. 

HAHNER, Guillaume. — ''Improvements in treating ores/' 
(A communication.) Metallic oxides, and especially the oxide of 
copper, are decomposed at a high temperature, in the presence 
of vapours of water and silica, by means of alkaline or other 
chlorides, 

[Printed, 8d.] 

A.D. 1866, March 16.— N* 630. 

BESSEMER, Henry. — ''Improvements in the manufactuie of 
iron and steel." 

The Specification referring to that of a former Patent of 
February 12, 1856, (see N» 356, p. 217) states that the inven- 
tion relates, — 

1 st. To the modes of e£Pecting the decarbonization and refinement 
of iron by means of currents or jets of atmospheric air or steam 
(alone or mixed), made to impinge upon or pass throogh the 
metal while in a fluid state. 

2nd. A mode of assisting that process of decarbonixation by the 
use of carbonaceous matter or oxides of iron forced into the fluid 
metal. And, 

3rd. To the manner in which the metal is formed into suitable 
ingots or masses. 

Arrangements of blast, and cupola, and finery or running out, 
fximaces are described, with tuyeres placed in suitable positions for 
forcing in and amongst the fluid metal currents of air or steam, or 
both, heated, or, by preference, at their ordinary temperatures. 
Also a chamber or box, open at one end and closed at the other, 
made of brick or iron lined with loam, is used for decarbonising 
the iron without the use of additional fuel. The top of the box 
or chamber rises at the closed end, and when it is filled full, tiie 
fluid metal rises in the higher closed parts, and is in contact with 
die top of the box at the other parts. Currents of air or steam 
»re then forced in and pass ihxougyi^e ms^ \a ^^ «<^kgl \Mrt^ 
c^wjio^ thither the iinpurittes «id b\»«,^\j^ 
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A chamber is also described in which jets of air or steam act 
upon the surface of the metal under great pressure, as ten or twenty 
pounds to the square inch. When the decarbonization of iron is 
effected by the action of jets of air or steam passed through the 
fluid metal, carburetted gases, or fluid or solid carbonaceous 
matters may be introduced into the fluid metal in sufficient quan- 
tity to combine with any oxide that may interfere with the malle- 
ability of the iron. Apparatus suitable for this purpose is described. 
The metal, when the decarbonization is completed^ may be left in 
the vessel (which is suitably shaped) to solidify ; or, if vessels of 
other shapes be preferred, the jnetal is run into moulds having a 
runner or gate communicating with the bottom, so that the mould 
is filled from the bottom and rises in the mould. To prevent the 
metal from being cellular, the mould may be made air-tight, and 
the air exhausted by suitable apparatus. 
[Printed, l».] 

A.D. 1856, March 19.— N« 655. 

SriRLING, John, DAVIE, Morries. — ''Improvements in steel 
" and its manufacture." The Letters Patent became void because 
no complete Spedfication was filed. 

Equal parts of east iron and wrought iron, both suitable for 
making steel, are taken. The cast iron is melted and poured on 
the wrought iron, which is reduced to small pieces ; the mass is 
cooled by water or spontaneously. It is then broken up and melted 
once or oftener in crucibles with pure oxide of iron in suitable quan- 
tities. In proportion as more oxide is used the softer is the steel 
resulting. Oxides of zinc, tin, manganese, and other metals melted 
with the iron, will impart to the nietal produced their well known 
peculiar properties. 
[Printed, 8d.] 

A.D. 1856, March 26.— N« 698. 

CLAY, William. — "Improvements in the manufiicture of wrought 
'' or bar iron.*' " Cast iron or fine metal " ia melted and granulated 
by nmning it into water, in order to prepare it for being worked 
up by the usual processes. The fluid metal is allowed to ftll 
directly into water, or firom a height through perforated i^lai^ vc^ 
a shaft or well, bo that it is acted w^n \s^ ^<^^x*3%^iSGLtSl *Q&!^5Sssl 
while in a divided state ; or tbe Mtmsfiif )m WQs«^stt\g^^«^^^n:V^R^ 

a2 
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by allowing the hot metal to fall on a layer of salts of potass ot 
other suitable material. Or these materials may be heated in a 
retort, so as to give off oxygen, which may be introduced into the 
shaft or well in any convenient manner,* 
[Printed, 4rf.] 

A.D. 1856, March 25.— N» 711. 

BALL, William. — ''Improvements in machinery for stamping 
" ores.'' The ores are crushed in a mortar or vessel, supported on 
india rubber or other springs, by means of a stamper actuated by 
steam power and suitable apparatus. 
[Printed, 7d.] 

A.D. 1856, March 27.-N« 736. 

BALL, WiLLr AM.—'' Machines for separating copper and other 
" metals from their ores." The pulverised ores are washed in a 
trough through which two currents of water are passed at different 
levels. 

[Printed, lOd.] 

A.D. 1856, April 4.— N<» 820. 

MARTIEN, Joseph Gilbert. — " Improvements in the manu- 
" facture of iron." The Specification refers to that of a former 
Patent of September 15, 1855, (see N®2082, p. 201,) wherein was 
described " a mode of purifying iron when in the liquid state after 
" being drawn from the blast furnace, by means of atmospheric 
'' ur or steam applied below, and so as to rise up through the 
" liquid metal." It proceeds to state that when the iron contains 
sulphur chlorine should be passed through to remove it, and if 
it also contains some oxide of iron, hydrogen or carburetted hydro* 
gen may be used. Oxides of manganese or zinc, spathose ores, 
or clay, may in the form of powder be mixed with the iron to 
decarbonize and purify it, 
[Printed, 8J.] 

A.D. 1856, April 8.— N^ 851. 

NEWTON, William Edward. — " Improvements in the process 

. " of manufacturing steel, and carbonizing iron and the ores thereof 

" in the said manufactiure." {A communication,) The iron ores 

are enisbed or gronnd to the size of lumps of about 40 to the inch. 
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they are then mixed with charcoal or other carbonaceous mattem, 
and with, if requisite, suitable fluxes in alternate layers, and heated 
in a suitable cementing vessel, being maintained at a white heat 
for about forty-eight hours ; for a large charge of about twenty 
tons, about six days will be required. When the process is com- 
pleted the ore on cooling assumes a blue and yellow colour, then it 
passes to a brown, and, when overcharged with carbon, to a gray 
coloTur. When the ore is cooled it is broken or crushed and melted 
in crucibles to form cast steel ; or it maybe worked up in a furnace 
into spring steel. If the ores be overcharged with carbon they 
must be worked up in a reheating furnace, and puddled and 
hammered in the usual way. Both oxide and carbonate ores may 
be thus treated. The ore or manufactured iron when mixed with 
carbon is subjected to the action of heat and C3ranogen, " by which 
** the union of carbon with the metal is accelerated and rendered 
" more uniform.'' To produce blistered steel the iron is placed in 
the cementing furnace with layers of carbon moistened with a 
solution of carbonate of potash, soda, or other alkali, and mixed 
with scraps or cuttings of horn or other animal matter, which will 
give out nitrogen by destructive distillation. The furnace being 
charged in layers and heat applied in the usual way, cyanogen 
is produced, and becomes a vehicle for imparting carbon to the 

iron. 

[Printed, 4<l.] 

A.D. 185(>, April 15.— N« 897. 

SMITH, William. — "Improvements in the manufacture of steel 
" wire," &c. The steel wire is annealed in a furnace so constructed 
that the fire is separated from the steel by a wall, and acts upon it 
by radiated and not direct heat. The steel when heated, as it may 
be in six or ten minutes, is plunged into oxide of manganese, and 
then drawn in the usual way. 
[Printed, M.] 

A.D. 1856, April 16.— N«911. 

ARMITAGE, William, and LEA, Henry. — "An improvement 
" in the manufacture of iron." This consists in the use of blasts 
of air and steam combined in the smelting furnace, and also in the 
refinery furnace, 
[printed, lOtf J 
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A.D. 1856, April dO.— N* 1Q22. 

SPILSBURY, Francis Gibbon.— ** Sqiantiiig metals metelfie 
'' oxides, and metallic adds from their ores." The application for 
Letters Patent was not completed. 

The ores are mixed with a concentrated solution of caostio potash 
or soda in water, and boiled in a boiler oonstmcted if requiaite to 
boil the solution under pressure. The metallic partidea are left aa 
a residuum after the boiling operation is completed. 
[Printed, 8d.] 

A.D. 1856, April 30.— N» 1025. 

MANEVY, Louis Jkan Baptiste. — *' Improyements in manu- 
" &ctming cast steeL" Melted cast iron is decaibonized by 
melting it in closed vessels with pure oxides of iron, alone or with 
wrought iron, lime, and potash or soda. For obtaining fine steel 
best white cast iron from Savoy or Is^, and best Swedish iron 
are used. Steel may be made from cast iron alone by working- it 
with pulverised chalk in a reverberatoiy fdmace, and bieakiiig up 
the metal and melting it in crucibles, 
[Friiited,&f.] 

A.D. 1856, May 7— N» 1082. 

AMORY, Jonathan. — "Improvements in furnaces,'^ &c. Fur- 
naces are constructed with hollow fire bridges and passages for 
heating the air before it is admitted into the furnace, so as to insure 
perfect combustion. 
[Printed, l(kf.] 

A.D. 1856, May 17.— N« 1168. 

KREEFT, SiEOBRiCH Christopher. — "Improvements in the 
" manufacture of iron and steel." (A communication,) The appli- 
cation for Letters Patent was not proceded with. 

*' Steel and wrought iron of good quality '* may be produced 
" direct from cast iron without the necessity of remelting and pud- 
" dling the same/' by casting the iron in the shape of bara or plates, 
and heating the latter in a suitable furnace in combination with che- 
mical re-agents containing oxygen, until the iron is decarbonized 
to the required degree. Or the iron may be placed in the furnace 
with altmiate layers of crushed quarts or fire brick^ and the* air 



MANUFACTURE OF IRON AND STEEL. 225 

be allowed to have access to the iron and decarbonize it by the 
action of its oxygen. 
{Triiifted,8<i.] 

A.P. 1856, May 19.— N<» 1180. 

BROWN, Jeremiah. — '' Improved maohineiy to be used in the 
" nuumfacture of iron.'' 

The Specification and Drawings describe rolls for squeezing and 
compressing puddled iron. Two or more large roUs, having parts 
of their peripheries cut away and parts raised with projections^ are 
used with or without two smaller rolls; the series is made to 
rotate in combination, so that a bloom is drawn in by the rollers 
at the wide intervals, and subjected to great torsion and com- 
pression in the narrower intervals ; at the same time it is '' upset " 
laterally by the action of *' rams." The Specification of Letters 
Patent of July 3, 1847, (see N» 11,781, p. 86) is referred to. 

[Printed, 7A] 

A.D. 1856, May 30.— N« 1282. 

WEEMS, John, and McCRINDELL, John Henderson. — 
*' Improvements in the manufacture or working of metals and 
" their ores.'' These relate to the use of air heated by means of 
steam heated surfaces in the various processes of manufacturing 
iron. The air is heated by being passed through tubes themselves 
inclosed in larger tubes containing steam, which may, if requisite, 
be superheated. 
CPrinted, 7d.] 

A.D. 1856, May 31.— N« 1292. 

BESSEMER, Hbnry. — " Improvements in the manufacture of 
•* iron and steel." 

The Specification and Drawings describe improved apparatus 
for carrying into e£Pect the system of manufacturing malleable iron 
and steel by forcing into the fluid molten iron currents of air, 
tteam, or gases evolving oxygen, and also for casting ingots of 
the metal, which processes were the subjects of former Letters 
Patent granted to the patentee. 

1. A (grlindrical iron vessel is made of iron, lined with segmental 
firebricks, or other suitable substance; above the throat of the 
vessel is a chamber wherein may be phiced bar ends or scrap or 
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other materials. In the lower part of the vessel are introduced 
tuyeres, and suitable openings and apparatus are provided for 
introducing the fluid molten iron, and for the escape of the im« 
purities when driven ofiP. The vessel is first heated, if requisite, 
and all the ashes and cinders are raked out through a suitable 
opening ; the flmd iron is then run in, and the currents of air or 
steam, or gases evolving oxygen, are forced up through the fluid 
metal as the temperature rises, in consequence thereof the materials 
placed \u the upper chamber are heated, and may, as required, be 
raked down and melted with the fluid mass in the vessel. Suitable 
fluxes and alloys of metals may be introduced in the form of 
powder through the tuyeres, or from the upper chamber, or in any 
other convenient way. 

2. For making large ingots a solid iron mould is used, and in 
its bottom end is fitted a solid plunger connected to the ram of a 
hydraulic press, whose cylinder is firmly bolted to the mould 
block. Above the mould is a plate-iron vessel, which acts as a ladle. 
The mould is placed at the side of the refining vessel, andthe metal 
is run out from it into the ladle, a plug is removed from its bottom 
and the metal runs from below into the mould, leaving the scum 
and impurities at the top in the ladle. The mould is cooled by the 
application of water, and the ingot is forced up by the plunger 
and ram. If necessary the ingot is subjected to great pressure to 
make it dose and solid, by covering the mould with a flanged top, 
and pressing the ingot up against it prior to its removal. Tlie 
cellular formation of the ingot may be frurther avoided by not 
allowing the oxygen of the atmosphere to act on the metiJ as it 
descends into the mould, and preventing the spontaneous disen- 
gagement of gaseous matter ; the mould is with that view made 
closed, so that compressed air mixed \rith carbonic or other non- 
combustible gases may be ii^ected above the ingot under pressure; 
by that means combustion arising from contact between oxygen 
and the fluid metal, and the disengagement of gases while forming 
the ingot, may be prevented. The inside of the mould is coated 
with oil and plumbago. When the ingot is cast and raised from 
the mould by the plunger, a railway track is run over the moidd, 
the ingot is pushed up and received between two palls resting on 
its frame, and thus supported it is carried away on the truck, and 
the plunger descends ; the mould is again coated with oil and 
plumbago, and another ingot ma^ be cast, 
[Printed, U.] 
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A.D. 1856, June 4.— N« 1337. 

GIBON, Alexander Louis, and FROHLICH, Andr^.— "Im- 
" provements in economising fuel in the treatment of metals." 

The Specification and Drawings descrihe several arrangements 
of furnaces, wherein a common hearth is made to heat several 
furnaces, so that the metals as required may be transferred from 
one to the other, and the furnaces are worked in relation to one 
another without loss of heat. 

Waste heat is by suitable apparatus applied to heat boilers and 
other purposes. 
[Printed, l*.4d.] 

A.D. 1856, June 20.— N° 1458. 

JONES, Stopford Thomas, and HARRIS, Josiah.— " Sepa- 
rating iron from crushed mineral ores in water." The application 
for Letters Patent was not proceeded with. 

. The crushed ores are placed in a water-tight cylindrical case with 
water, and agitated by means of revolving fans. The iron in the 
ores containing it is separated by means of magnets, stationary or 
made to revolve. 
[Printed, 3d.] 

A.D. 1866, June 23.— N« 1474. 

DYSON, George. — " Improvements in the manufacture of 
iron." The Letters Patent became void, because no complete 
Specification was filed. 

The Provisional Specification states that the invention '* consists 
** in giving rotatory motion to the bottom " of the puddling or 
boiling furnace, or at least to the part containing the melted 
metal. The tools are kept stationary, and the metal is thereby 
agitated and stirred " until the whole is converted into malleable 
** iron or puddled steel, as may be desired." The process may be 
carried on at one operation or divided into two or niore, by 
dividing the furnace into corresponding chambers, *' for instance 
** melting, refining, and puddling, or boiling and balling." 
[Printed, 3ff .] 

A.D. 1856, June 24.— N^ 1486. 

POPE, Abraham. — "Improvements in the manufacture of 
" steel." The application for Letters Patent was not proceeded 
with. 
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Iron maDiif&ctured iDto the fofm of tliin ribbons or hoop mm 
is to be converted into steel by the use of cementing troughs 
mth openings in their ends, through whidi the steel ribbons maj 
be "threaded" and drawn. The troughs are filled "wtA a 
'* mixture of carburetted anhydrous silicate of alumina^ or other 
" carburetted shale, as the refuse from boghead or Totbane coal, 
'' after the extraction of gas therefrom, and a small quantity of 

spent oxide of manganese, or other compound of manganese not 

containing sulphur," or other converting mniamnl^ may be used. 
The troughs are heated in the usual way, and as the portions of 
the ribbons are converted they are drawn through the troughs. 
The waste of material at the exit is provided for by supplying 
fresh material at the entrance. 

To weld and forge steel it is heated in a chamber into whidi 
carbonic oxide is introduced, then welded or forged by hammers 
or rollers. 

[Printed, 8(;.] 

A.D. 1856, July 2.— N* 1649. 

JOHNSON, John Henby. — ''Improvements in the manufacture 

" of cast steel." {A communication.) The application for Letten 
Patent was not proceeded with. 

Cast steel may be produced '' at an extremely low price *' by 
at once converting the iron after leaving the puddling fiimace. 
This is done by conveying it directly to the fusing crucibles, 
or by previously plunging it into cold water and crushing it, and 
then ^sing it in the crucibles. The furnaces are to be so ananged 
that the heat for the puddling furnace may heat the crucibles in 
the melting furnace. 

[Printed, 8d.] 

A.D. 1856, July 7.— N» 1587. 

CHENOT, Alfred L. S., and CHENOT, Euo^enk C. A.— «*A 
'' method of extracting eliminating extraneous substances firom 
" steel sponges." 

The complete Specification was filed with the petition. It states 
that the invention consists in the use of ''a quantity of sand, 
pounded bricks, or other refractory substances," thrown into the 
crucibles ''in order to cool the dross and bring it to ajcertain 
" degree of consistency that it may afterwards be skimmed off ^by 
" means of a spattle." ^ 

[Printed, Srf.J 
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A.D. 1856, July 7.— N« 1588, 

CHENOT, Alfred L. S., and CHENOT, EuoiiNE C. A.— 
** ImprovementB in sorting ores or separating metals, &c.'' 

A complete Specification was filed with the petition. It de* 
Bcrtbes with numerous Drawings apparatus for separating metals 
by means of electric agency, 
. |Trliited,:l#. lrf.3 

A.D. 1856, July 7.— N» 1589. 

CHENOT, Alfrep L. S., and CHENOT, EugIine C. A.— 
''Improvements ^ machinery for compressing metallic sponges, 

&C," 

A complete Specification was filed with the petition. It de- 
scribes with eight sheets of Drawings apparatus suitable for com- 
pressing and crushing ores or metallic sponges, such as are formed 
by pouring iron into water> &c. 
, [Printed, 2». 7<?.] 

A.D. 1856, July 7.— N« 1590. 

CHENOT, Alfred L. S., and CHENOT, Eugene C. A.— 
'' Improvements in apparatus for the reduction of metallic oxides." 
• A complete Specification was filed with the petition. Retorts 
are described heated externally by flues, and also reducing 
farnaces into which flames or heated gases are introduced for 
reducing iron and other ores. 
[Printed, lOd.] 

A.D. 1856, July 16.— N» 1679. 

GURLT, Adolphus Frederick. — " Improvements in the 
" manufacture of iron and steel." 

The Specification and Drawings describe, first, a reducing 
fomace, in which the iron ores are reduced and carbonized. The 
ftimace has a sloping shaft; of brick rising above itd top, and is 
closed at the bottom by an iron door. Two deep chambers com- 
ttUmcate with this shaft by means of flues called ''gas gene- 
rators," with openings at the top for the introduction of the fuel and 
tuyeres below for the blast. The blast " partially bums the fuel 
" and produces in its passage through the fuel reducing and 
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frhidi pa^a throagh the floes into the ahi 
A y.^'. f %^x I* :r*:r«^lured into the flues in sufficient quaotitKi 
k" • •-• r:.' orr.S'.:*Ta« n of the ffmsc4 ; '* br this means there p« 
•• .•■■ !h- »:.if' % Tr.:\xuTc of flame and carboniring »nd reduai 
•• jk* y uh:~:; :he iron ore Is heated" and carboniied. H 
•..::.' •! r r.j »h:-h the onrt mu^ be acted upon will depend OD tk 
■r-:-. 1'. -:.-• :. If ca»t iron be desired, the ore must wmii 
-..::.•.■. .: r.x* ta*»r. up the maximum quantitr of carbon; if stedbe 
: •.r :. :*..: ::sie ir.usi be shorter; and if malleable iron, i ttH 
» . r. 7 tirr.?. As the ere is dzawn out at the bottom of the shift 
f- «'. • r^ :o tiU'-d :n a: the top. and so the operation is continnoo^ 
V.'- •- . Th^ f^re «o prepared is melted in a " blow-pipe mdting 
f .r: ^^ " 'Ih:9 r••ns:^t^ of a flat hearth covered with a lowtrdied 
r '. .•/. a *• JM £:cafrat.>r " at either end, similar to those osed 
* .. r •i'jr.nhT fumare. Each is filled about two thirds fnll of 
i\^' i. i:. i o1jl«: i> «ujiplled from tureres. Abore each g^ genentor 
:< a *- - : -.V • •« ** su;i-|i1ring » blast, "so regulated that it exactly 
" * *..::;« *.:.i' i;as produced in the generators/' the effect being ^^ 
r. • «r.-. r.e " eicapes, and also that no air from the blow pipa 
{x^scs 2*11 ar unbumt or unused. The ore from the redudng 
furr.a.T'e ^-.ir.; flared upon the hearth is ''left there until it ii 
** me'.'.ed. if cast iron or steel be desired ; if malleable iron be de- 
" iire-l. the ore beins scarcelj eaiboDized will not melt, hoi 
'* bcci^mes jtastv.** and is bslled and hanunered in the usual wsj. 
lU*:^' «>rt:s may be mixed with the redooed ores, aa found reqniste 
t4i (^;a:n the pro]>er amount of carbon; and the fiimace may he 
used f. r Tneliini; steel or iron, or as a lefineij furnace. 

IPrlr-t-d. 1*. l/.J 

A.D. lSo6, July 23.— X* 1742. 

ONIONS, John. — ** Improvements in the manufacture of iron." 
A complete Specification was filed with the petition for Letters 
Patent. It states the improvements to consist in "n^ing use of 
the heated air, gas, smoke, and other products of combustion from 
boiler, furnace, or other fires, and applying them alone or witii 
smoke, or pulverized or other fuel, at the tuyere of a blast fVimic 
ysed for reducinjj ores. A suitable furnace is described and shewn 
^fi the Drawings. 

rPrinted, 6d.] 
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- A.D. 1856, August 6.— N* 1853. 

" PALMER, George Holworth. — "Improvements in furnaces 
*' for generating heat/' The application for Letters Patent was 
not completed. 

Furnaces with double chambers are proposed to be employed, in 
irhich the fuel is subjected to " double decomposition." In the 
first chamber the green coal is carbonized, in the second it under- 
goes further combustion '' exclusively for the generation of 
" carbonic oxide,'' which is mixed with air and the products of 
combustion from the first chamber, and is to be applied to the 
smelting of metals. 
[Printed, 3d.] 

A.D. 1856, August 19.— N» 1938. 

BESSEMER, Henry. — *' Improvements in the manufacture of 
** iron and steel." Crude molten iron or remelted pig or refined 
iron may be rendered " malleable, in part by a process of pud- 
dling," and in part by forcing into and among its particles air, or 
materials evolving oxygen or hydrogen (which removes sulphur), 
without the use of any fuel or heat externally applied to either 
process. 

A furnace is described ^ih two chambers, in one of which the 
fluid iron is acted upon by the ii^ected currents ; in the other, which 
is heated by the former operation, the puddling process is carried 
on. Instead of stirring the iron with puddling tools, it may be 
placed in a vessel which is made to rotate or oscillate, and so 
agitate and puddle the iron. 

A furnace is described in which the waste heat from the con- 
verting process is applied to remelting crude iron, or it may be 
applied to a boiler to generate steam. 

A furnace is also described for melting and treating with 
currents of steam, ur, or gases, the slag and scoria thrown ofip by 
the converting process, and obtaining hron therefrom. The melted 
slag and melted vitreous matters may be used for pouring over 
ingots that are cellular on their surfaces while the ingots are left 
in the heating furnaces, or when they are reheated. 
[Printed, W.] 

A.D. 1866, August SS.—N'* 1972. 

FARMER, George Jambs. — '* Improvements in hardening iron 
** and steeL" Articles after tl^y have been cast of iron or sted 
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" inflammable gases which pass through the flues into the shaft." 
A blast of air is introduced into the flues in sufficient quantities to 
keep up the combustion of the gases ; " by this means there passes 
into the shaft a mixture of flame and carbonizing and redudng 
gas by which the iron ore is heated" and carbonized. The 
time during which the ores must be acted upon will depend on the 
product desired. If cast iron be desired^ the ore must remain 
until it has taken up the maximum quantity of carbon ; if steel be 
desired^ the time must be shorter ; and if malleable iron, a still 
shorter time. As the ore is drawn out at the bottom of the shaft 
fresh ore is flUed in at the top, and so the operation is continuously 
kept up. The ore so prepared is melted in a '* blow-pipe melting 
furnace." This consists of a flat hearth covered with a low arched 
roof, with a " gas generator " at either end, similar to those used 
with the reducing furnace. Each is filled about two thirds full of 
fuel, and blast is supplied from tuyeres. Above each gas generator 
is a '* blow pipe " supplying a blast, " so regulated that it exactly 
''burns the gas produced in the generators," the e£Pect being "that 
no smoke" escapes, and also that no air from the blow pipes 
passes away unbumt or unused. The ore from the reducing 
furnace being placed upon the hearth is " left there until it is 
'* melted, if cast iron or steel be desired ; if malleable iron be de« 
sired, the ore being scarcely carbonized will not melt, but 
becomes pasty," and is balled and hammered in the usual way. 
Raw ores may be mixed with the reduced ores, as found requidte 
to obtain the proper amount of carbon ; and the furnace may be 
used for melting steel or iron, or as a refinery furnace. 
[Printed, Is, Id.] 

A.D. 1856, July 23.— N« 1742. 

ONIONS, John. — " Improvements in the manu&cture of iron.*' 
A complete Specification was filed with the petition for Letters 
Patent. It states the improvements to consist in making use of 
the heated air, gas, smoke, and other products of combustion from 
boiler, furnace, or other fires, and applying them alone or with 
smoke, or pulverized or other fuel, at the tuyere of a blast fumac 
used for reducing ores. A suitable furnace is described and ahewn 
in the Drawings. 
rPrtoteO, W.] 






MANUFACTURE OF IRON AND STEEL. 231 

A.D. 1856, August 6.— N" 1853. 

PALMER, George Holworth. — "Improvements in furnaces 
'* for generating heat." The application for Letters Patent was 
not completed. 

Furnaces with double chambers are proposed to be employed, in 

which the fuel is' subjected to "double decomposition." In the 
first chamber the green coal is carbonized, in the second it under- 
goes further combustion "exclusively for the generation of 
** carbonic oxide," which is mixed with air and the products of 
combustion from the first chamber, and is to be applied to the 
smelting of metals. 
[Printed, 8d.] 

A.D. 1856, August 19.— N^ 1938. 

BESSEMER, Henry. — " Improvements in the manufacture of 
" iron and steel." Crude molten iron or remelted pig or refined 
iron may be rendered " malleable, in part by a process of pud- 
dling," and in part by forcing into and among its particles air, or 
materials evolving oxygen or hydrogen (which removes sulphur), 
without the use of any fuel or heat externally applied to either 
process. 

A furnace is described with two chambers, in one of which the 
fluid iron is acted upon by the ii^ected currents ; in the other, which 
U heated by the former operation, the puddhng process is carried 
on. Instead of stirring the iron with puddling tools, it may be 
placed in a vessel which is made to rotate or oscillate, and so 
agitate and puddle the iron. 

A furnace is described in which the waste heat from the con* 
verting process is applied to remelting crude iron, or it may be 
applied to a boiler to generate steam. 

A furnace is also described for melting and treating with 
currents of steam, air, or gases, the slag and scoria thrown off by 
the converting process, and obtaining iron therefrom. The melted 
slag and melted vitreous matters may be used for pouring over 
ingots that are cellular on their surfaces while the ingots are left 
in the heating furnaces, or when they are reheated. 
[Printed, 9(2.] 

A.D. 1866, August SS.-.N'* 1972. 

FARMER, George James. — *' Improvements in hardening iron 
** and steeL" Articles after th^ have been cast of iron or steel 
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arc hardened by sabjecting them to the actkm of the following 
mixtures : — Prussiate of potash, sal ammoniac, aad saltpetre nit 
well mixed in equal proportions, and form a dry bath. Then a 
solution is made consisting of two ounces of prussiate of potash, 
four ounces of sal ammoniac, and two oances of saltpetr -to a 
gallon of water to form a wet bath. The cast articles are heated 
to a red heat and rolled in the dry bath, or sprinkled mth the 
powder of which it is formed, then they are plunged into the wet 
bath and cooled, and are thereby hardened tiuroughout unless the 
size of the article is too great, when they are hardened on the 
surface, and to a certain depth. 

[Printed, ZdJ] 

A.D. 1856, August 25.— N* 1981. 

BESSEMER, Henry. — " Improvements in the manu^Eusture of 
" iron and steel." " Crude or grey pig iron, hard white iron, Bnd 
" steel or malleable iron," may be obtained " direct from carbona- 
'' ceous iron ores, or from any mixtures of carboniieeous ores wi^ 
" oxides or other ores of iron, by the i^plic«6on thereto of • 
" blast of hot or cold air or steam, or of any other gaseous matter 
" containing or capable of evolving oxygen or hydrogen gas, and 
'^ without requiring any fuel except such as is contained in or 
" is evolved from the said ores of iron, and from the gaseoos 
" matters forced into and among the pieces of ore, and into and 
" among the particles of fluid metal which have been separated 
"from the ore." 

The operation is carried on in the ordinary blast furnace, one of 
small dimensions being preferred. The hearth or crucible is filled 
with coke and thoroughly ignited with the blast; the charge of 
carbonaceous ores with " lime or other fluxes not mixed as in the 
" ordinary process with coke, coal, or other fuel," is then pnt in 
the furnace, and the blast turned on and driven up through the 
materials. The intense heat produced will melt the materials 
in the charge, " accompanied with a further evolution of heat, and 
" thus the process may be kept up, the charging on of materials 
" going on as the charge diminishes from below, so that a continuous 
" fusion of the ore may be kept up without the use of any fuel 
" other than is contained in the ore and in the air or other gaseous 
" matter forced therein." 

The fluid cinder, rich in oxide of iron, which is produced, may 
be treated with currents of air, ofteasn, oc gieyfes to produce me- 
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taUio iron, as described in the Specification of Letters Patent of 
August 19, 1866. (See N«» 1938, p. 231.) 

Instead of a blast furnace being used, a reverberatory furnace 
may be employed for ^anying on the operation above described, 
and the fluid iron produced may be run into moulds or ** into a 
separate vessel, and be there converted into steel or malleable 
iron« " as described in the Specification of Letters Patent of Feb- 
ruary 12, 1856. (See N« 356. p. 21?.) 
[Printed. 4rf.] 

A.D. 1856, September 1.— N^ 2031. 

MONCKTON, Edward Henry Cradock. — "Improvements 
" in blast furnaces for smelting ores." The application for Letters 
Patent was not proceeded with. 

In order to introduce air and gases into the furnace in great 
quantities under pressure, the sides of the furnace are to be 
" fitted or surrounded with a series of air or gas tubes or chan- 
" nels, for the purpose of causing the blast to converge from all 
" sides upwards and downwards '* from *' extended or enlarged 
** orifices.*' 
[Printed, 9d,'} 

A.D. 1856, September 1 .—NO 2032. 

LEVICK, Frederick. — "Improvements in the construction 
" and working of blast furnaces for the smelting or making of 
" iron." The application for Letters Patent was not proceeded 
with. 

The furnaces are to be made with large interiors, and the 
hearths to have a double set of tuyeres set round them radially in 
two tiers. The blast is to be used at a greater pressure than ordi- 
nary, and, if required, at different pressures for the two sets of 
tuyeres arranged on different levels, or they may be on the same 
level. 

[Printed. 8<l.] 

A.D. 1856, September S.—N^ 2039. 

THOMAS, GsoRGB Cummino.-^AiI improved method of mak- 
" ing steeL" {A communication,) " A composition of chloride of 
'' sodium, prusaiate of potash, and bichromate of potash," is 
added to the iron when in a molten state, or at a lower heat in the 
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various stages previously to its being cast into form, cnr to its being 
converted into steel. With 40 lbs. of metal, 1 lb. of a flux com- 
posed of 16 parts by weight of chloride of sodium, 3 parts of prus- 
siate of potash, I of bichromate of potash, and 4 of pulverised 
animal charcoal may be used. Other proportions may also be 
used as specified. 
[Printed, 3d.] 

A.D. 1856, September 14.— N* 2061. 

TABBERNER, John Loude. — *' Improvements in smelting 
" ores." The smelting furnaces are made in a conical or pyra* 
midical form, with tuyeres so arranged as to ii^ject the blast both 
into the belly and into the hearth of the furnace. 

Instead of a large furnace several small furnaces are employed, 
which discharge their contents "into one large reservoir, from 
" which the molten metal may be drawn for casting." 
[Printed, SdJ] 

A.D. 1856, September 8.— N« 2090. 

DALTON, Alfred. — "Improvements in smelting iron stones 
" and ores in fmmaces used for that purpose." The application 
for Letters Patent was not proceeded with. 

Atmospheric air or steam is to be admitted under pressure into 
the hearth of furnaces, near the bottom, and beneath the surfeu^e 
of the melted metal. Also metallic iron is to be used as a flux* 
[Printed, W.] 

A.D. 1856, September 10.— N* 2108. 

ROBERT, Alexandre. — "A new process of treating, &c. xefrao* 
" toiy metallic ores." The application for Letters Fkttent was not 
proceeded with. 

The ores are to be pulverized and mixed with marl clay diluted 
with water. In this plastic state they are to be smelted in a fur« 
nace with coke. 
[Printed, 3d.] 

A.D. 1856, September 10.— N* 2112. 

GILBEE, Henry. — " Improvements in the manufEusture of iron.** 
{A communication,) The application for Letters Patent was not 
proceeded with« 
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The melted iron as it flows from the furnace is conducted in a 
suitable trench^ and a strong current of atmospheric air at several 
places is forced perpendicularly or obliquely through the metal. 

The stream of mefcal may be arrested by bridges or stops, so as 
to separate the scoria and leave the pure iron exposed to the in- 
fluence of the currents of air. 
[Printed, 8d.] 

A.D. 1856, September 15.— No 2155. 

CLEMENTS, Cornelius Ferguson. — "An improvement in 
'' separating copper and other metals from ores containing them.*' 
The ores specially referred to are those of copper. Muriatic acid 
vapours produced from furnaces used in making sulphate of soda 
are made to act on the ores, and aid in reducing them. 
[Printed, 3d.] 

A.D. 1856, September 16.— N^ 2168. 

MUSHET, Robert.— " Improvements in the manufacture of 
iron." " When cast iron, including grey and white pig iron and 
refined metal, has been decarbonized or purified by forcing air 
*' through or among its particles, either in the manner described 
in the Specification of Letters Patent, dated September 15, 1855, 
granted to Joseph Gilbert Martien, (see N° 2082, p. 201,) or in 
any convenient manner, with a view to convert it into malleable 
** iron,'* the ingots or masses formed by iron so treated when 
cast into moulds, is often found cellular or porous or crystal- 
line. To remedy this defect and make the iron more malleable, 
and solidify the ingots and bars and improve their quality, there 
is added to the iron, partly at one stage and partly at another, 
during the decarbonizing process, a mixture of about equal weights 
of black oxide of manganese and pitch, coal tar, resin, charcoal, 
and other carbonaceous matter. The mixture should be melted 
to form a compact mass, then cooled and pulverized. At the com- 
mencement of the purifying process the mixture, in proportions of 
from one fiftieth to one tenth by weight of the fluid iron, is placed 
in the purifying vessel or furnace, the fluid metal is then run in 
and treated with currents of air, or the mixture may be introduced 
through suitable openings after the slag and scoria have been 
thrown off by " the eruption," or it may be added when the puri- 
fying process is completed. The iron, after the mixture is added, 

R 
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u left as long as possible wiUiout solidification ensuing in the 
purifying vessel or fiimace, it is then run off into ingots and 
rolled or hammered. To improve still further the quality of tiie 
iron^ it may be run into pots or crudbles, like ordinary cast-steel 
melting pots ; these are brought previously to an intense white heat; 
one twentieth by weight of the mixture of oxide of manganese 
and carbonaceous matter is added then to the metal^ and tho pots 
are placed in the furnace and treated in the manner usually prac- 
tised by steel manufacturers. 
|Trmt«d.4d.] 

A.D. 1856, September 16.— N« 2169. 

MUSHET, Robert. — " Improvements in the smelting of iron 
*^ ores." The Letters Patent became void, as no complete Sped- 
fication was filed. 

The Provisional Specification states that the invention consists 
in ** the application of combustible carbonaceous matters, together 
** with air or blast." The carbonaceous matters, as powdered 
coal, coke, charcoali Sec, are to be introduced through tuyeres 
with the blast. 
[Printed, 8<f .3 

A.D. 1856, Septembei;16.— N<»2170. 

MUSHET, Robert. — " Improvements in the manufacture of 
*' iron." " When air or blast is used in the deoxydizing or puri- 
" tying of iron in the manner described by the Specification of a 
" Patent granted to Joseph Gilbert Martien, dated September 15, 
" 1855, (see No2082, p. 201,) it has a tendency to oxydize the 
" iron," and so cause waste. The improvements consist *' in the 
" introduction of carbonaceous fuel or matter into the furnace or 
" vessel containing the molten iron to be decarbonized or puri- 
'' fied." The carbonaceous fuel or matter is reduced to fine 
powder, and may be placed in a suitable receptacle, as a cylinder, 
with a screwed plug or piston communicating with the tuyeres, 
and is so conveyed with the blast " into and amongst the melted 
** iron in the purifying vessel or furnace." Or the matteirs may 
be placed upon the sur&ce of the metal or introduced in the vessel 
before the metal is run in. From five to ten pounds of powdered 
fuel (as i|i^ as possible from sulphur) maybe used with 100 pounds 
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of molten iron, and will prevent excessive waste of the iron and 
make it more tough and malleable. 
[Printed, 4<f.] 

A.D. 1856, September 16.— N^ 2171. 

MARTIEN, Joseph Gilbert. — '* Improvements in the manu- 
" facture of iron." 

The Specification states that 'Hhe subjecting fluid iron as it 
*' flows from a smelting furnace to the influence of gas or gases/' 
separately or combined, heated or not, also to that of any alkaline, 
earthy, mineral, or metallic substance," separately or combined, was 
set forth in a former Patent, dated April 4, 1856 (see N° 820, 
p. 222) ; also that the present invention " consists in applying 
to and disseminating through and amongst fluid iron, or fluid 
metal possessing the characteristics of iron, of any kind, form, or 
description whatsoever, as it flows from or whilst in a transition 
" state from a melting or remelting furnace " or fire, or any vessel 
or place of any kind or form " from which fluid iron may or can 
" flow (except from a smelting furnace), atmospheric air " or 
oxygen, chlorine, hydrogen, or carburetted hydrogen gases, sepa- 
rately or combined, heated or not, for heating, or oxydizing, or 
deoxidizing, carbonizing, or decarbonizing, or purifying the metal. 
It is also stated to consist in the use, under similar circumstances, 
of nickel, zinc, or manganese, or carbonaceous matter, or kaolin, 
''or any saline, alkaline, vegetable, earthy, mineral, or metallic 
" matters, separately or combined, in any form, state, or condi- 
gn,'* for acting upon iron. 
[Printed, 8rf.] 

A.D. 1856, September 18.— N« 2183. 

BAGGS, IsHAM. — "Improvements in smelting and reduang 
" copper and other metals from their, ores," &c. The application 
for Letters Patent was not completed. 

The ores, as those of copper or iron, whether calcined or not, 
are to be mixed with '' siliceous or other proper materials as a flux 
<' or fluxes" and fused. The result from iron ores is that a 
silicate of iron is formed, which is skimmed off. The residuum 
is aubjeoted to the action of currents of air or gases, heated or cold 
forced through tuyeres. 
[Printed, Stf.] 

r2 



238 MANUFACTURE OF IRON AND STEEL. 

A.D. 1856, September 18.— N« 2184. 

HINDE, Thomas Callendkr. — " Improvements in the manu- 
*' facture of iron." The iron ore is calcined and broken up, and 
then placed in a furnace with charcoal in alternate layers, and 
heated for about two days, when the oxygen in the oxides of iron 
is withdrawn, and the iron is in a spongy state, and is malleable. - 
The process may be carried further until the iron absorbs more 
carbon, and becomes in character steely, or like grey forge iron. 
It may be then melted in a small furnace (like an air furnace), 
and in a shorter time than is now required in ordinary smelting 
furnaces. Contact between the fuel and the iron should be 
prevented by using a reverberatory furnace, or one constmcted 
like a brick kiln with flues. 

Another kind of furnace is also described for carrying on the 
process. 

[Printed, 4J.] 

A.D. 1856, September 20.— N^ 2211. 

COCHRANE, The Honourable William Erskine.— " An 
** apparatus for converting crude iron while in a fluid state " into 
malleable iron or steel. The application for Letters Patent was 
not completed. 

The fluid crude iron is to be converted into malleable iron and 
steel " by a process the reverse of that which has hitherto been 
adopted, namely, allowing it to flow down " inclined planes 
exposed to a forced current of atmospheric or other air, '^instead 
" of forcing air into or upon quiescent fluid metal, as heretofore 
" practised or proposed." 
[Printed, 3d.] 

A.D. 1856, Sepember 22.—No 2218. 

TAYLOR, William.— "Improvements in the conversion of cast 
" iron into steel and malleable iron." Molten cast iron is to be 
treated T\dth streams of hydrogen gas or subcarburetted hydrogen 
gas (made from oils or resins so as not to contain sulphur) forced 
into and amongst its particles from tuyeres, directed int<i a suitable 
vessel beneath the surface of the fluid metal. 
[Printed, 5d.2 
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A.D. 1856, September 22.— N^ 2219. 

MUSHET, Robert. — " Improvements in the manufacture of 
" iron and steel." When iron is purified and decarbonized by 
being heated with currents of air, it is often found defective from 
having flaws and being "red short " or " cold short." To remedy 
these defects ** a triple compound," consisting of iron, manganese, 
and carbon, is mixed with the iron while in a fluid state, in pro- 
portions of about from two to three per cent, for malleable iron, 
three to five per cent for semi-steel, and five to twenty per cent, 
for hard steel. The proportions of these ingredients may be varied 
according to the quality of the metal required to be produced, 
whether malleable iron or steel. The triple compound may be 
formed by smelting cast iron with coal or charcoal and iron ores 
containing much manganese, as the Prussian " spiegel eisen." It 
should by preference be fused and rendered fluid before being 
mixed with the fluid iron. 
[Printed, 4d.'] 

A.D. 1856, September 22.— N" 2220. 

MUSHET, Robert. — "Improvements in the manufacture of 
" iron and steel." Iron purified or decarbonized by being heated 
with currents of air, according to the " Specification of Joseph 
Gilbert Martien, of September 15, 1855, (see N«>2082, p. 201,)" 
or in any other way, is often defective from having flaws or being 
"red short" or "cold short." These defects are remedied by 
using about two pounds of metallic manganese to 100 pounds of 
molten iron. The manganese is to be pulverized and mixed with 
the fluid iron, or placed in the mould or ladle into which it is 
run. 

To obtain steel, the decarbonizing process is arrested when the 
proper per-centage of the carbon is left unconsumed, and metallic 
manganese is then added. Or pure cast iron may be added to the 
purified or decarbonized iron in sufilcient proportions with metallic 
manganese. 

[Printed, 4d.] 

A^D. 1856, October 6.— N° 2334. 

MACKWORTH, Herbert. — " Improvements in separation and 
^' treatment of mineral substances, and in coking, and in apparatus 
^* connected therewith." The Specification and Drawings describe 
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crushing apparatus for separating nodules of ironstone from shale; 
also apparatus for washing, sifting, and sorting ores; also coking 
ovens, wherein currents of air or gas are drawn upwards through 
the coke hj means of a chimney or other exhausting power. 
[Printed, U. 9d.] 

A.D. 1856, October 6.— N« 2336. 

AVRIL, Victor, — ''Improvements in the manufactiore of mm 
" and steel." The apphcation for Letters Patent was not proceeded 
with. 

Crude iron is to be refined and converted into malleable iron or 
steel, by treating it, while in a heated or, by preference^ in a liquid 
state, with chlorate or nitrate of potassa. 
rPrinted, 3d.] 



A.D. 1856, October 6.— N« 2237. 

AVRIL, Victor. — "Improvements in the manufacture of iron 
** and steel, and in the construction of furnaces, &c." The appli- 
cation for Letters Patent was not proceeded with. 

Crude iron is to be converted into steel or malleable iron "by 
means of currents or blasts of oxygen in a pure and electrified 
state, or state of ozone, or in the incipient or the most oxydating 
or condensed condition, instead of atmospheric air." The pro- 
cess is to be conducted in low furnaces specially adapted to it. 
The oxygen may be obtained by collecting the carbonic add gas 
that escapes at the mouth of the furnace, and treating it with 
potassium or by other processes as described. 
[Printed, 3d.] 






A.D. 1856, October 9.— No 2369. 

HOWELL, Joseph Bennbt. — "Improvements in the manu- 
" facture of cast steel." The invention consists in the use of the 
scale which falls off steel or iron diuing the process of hammer- 
ing or rolling in addition to the ingredients in common use for 
making cast steel." The object of the invention " is to make a 
superior quality of cast steel, or a homogeneous metal, from the 
" commoner kinds of iron." 
[Printed, 3d,2 
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A.D. 1866, October 20.— N* 2461. 

KNOWLES, Sir Francis Charles. — " Improvements in the 
*' manufacture of iron and steel, and in the preparation of ftiel 
*' used therein." Fuel is coked in suitable kilns provided with 
flues, so that waste gases from the blast furnace may be passed 
through the fuel in a heated state. A furnace is also described 
having pipes proceeding from the top to the bottom of the fur- 
nace, by which currents of air are introduced near the bottom of 
the melted metal, and are driven up through and among its jHtf- 
ticles. Hydrogen or carburetted hydrogen gases are passed 
through the molten iron to purify it from sulphur and phos- 
phorus. 

[Printed, 6<2.] 

A.D. 1866, October 20.— No 2463. 

CLAY, William, and HARRIS, Josiah. — " Improvements in 
'^ the manufacture of iron and steel." Currents of air or gases 
are made to pass over or through molten iron, to purify and coti- 
vert it into a more malleable state, by means of an exhaust appa- 
ratus. To enable the workman to watoh the progress of the 
operation, the furnace is so made that a portion of the nioltitii 
metal contained in the hearth is presented to view outside, and is 
exposed to the atmosphere. ** Dipping into this hearth is a jxir- 
tion of the furnace wall, which, when a charge of molten metal 
is run into the hearth, will form with the metal an air-tight 
jmnt, after the plan of what is known as a hydraulic Joint. 
The furnace may, when des'ured, have a second hearth at a hlghnr 
level, to receive the pig iron which is to be melted and oprratnd 
upon ;" this may be heated by the waste heat from the lownr 
hearth. The molten metal is run into the annular or other Nhaprd 
part outside the furnace, communicating with the open air and 
also with the interior, and is allowed to find its level in the interior \ 
or it may be run into the interior through suitalile openings. The 
air or gases are exhausted from the interior of the furnann by a 
fan or other suitable means, and " when a sufficient vacuum has 
^ been produced," air will pass down through the molten metal 
outnde and up through the metal inside the furnace. Hie opera- 
tion is carried on until the metal has been sufficiently acted upon 
by the currents. 
tPrinted. lOd.] 
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A.D. 1856, October 28.— N^ 2532. 

CHEETHAM, James Kinder. — ** Improvements in the manu<» 

" facture of iron and steel." The application for Letters Patent 

WBS not completed. 
The invention consists in " oxidizing iron, by admitting aqueous 
vapour or other source of oxygen thereto when in a heated state, 
but under the fusing point." It is then to be fused. The iron 

may be previously granulated, or otherwise divided into small 

portions. 

[Printed, 3<f.] 

A.D. 1856, October 29.— N^ 2537. 

WYCHE, Thomas Eyre. — " A method of disengaging metals 
" from the matrix." ( Partly a communication,) ITie application 
for Letters Patent was not proceeded with. 

The ores are to be broken small and then put into a steam- 
tight boiler with water mixed with caustic alkali, and boiled. 
[Printed, Sd."] 

A.D. 1856, November 10.— N<» 2639. 

BESSEMER, Henry. — " Improvements in the manufiE^ure and 
" treatment of iron, and in the manufacture of steel." The Speci- 
fication and Drawings describe apparatus for agitating molten 
fluid iron in closed vessels of a suitable shape, the vessels being 
connected directly to the piston of a steam engine or moved by a 
crank motion. Molten crude iron, melted pig or partially refined 
iron, or iron treated by the process described in the Specification 
of Letters Patent granted to the patentee, and dated February 12, 
1856, (see N°356, p. 217,) is placed in the agitating vessel with slags, 
scoria, or suitable fluxes and purifying agents, and the iron being 
brought into a state of mechanical combination therewith by the 
reciprocating or other motion is thoroughly mixed with and 
exposed in a divided state to the action of the slags or other 
agents. Currents of air or steam or gases may at the same time 
be introduced through pipes moving in stuffing boxes into the 
agitating vessel, and be so made to act upon the divided particles 
of the fluid iron. In order to cause the fluid iron to run from 
the vessel in a very divided form, or in a granulated state when 
that is thought advisable, stieMna of air or steam are made to 
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impinge upon the stream of fluid metal as it issues from the 
tapping hole, and so scatter and divide it. Or the metal is 
allowed to fall upon slags or other substances in a shower of 
small particles. 
[Printed, 1^.] 

A.D. 1856, November 14.--N«> 2695. 

SINKS, Christopher. — "Improvements in converting iron 
" into steel, and in giving a coating of steel to iron." Iron is con- 
verted into steel by the agency of " cyanogen or ammoniacal com- 
** pounds, or a mixture of their elementary constituents " which 
are brought " in contact with the surface or progressing developed 
*' surfaces " of the iron to be converted. They may be sprinkled 
in the form of powder on masses of the heated iron while being 
rolled or hammered, or be brought into contact with iron in sheets 
by means of a bath, or by any other convenient method. The 
compounds preferred are cyanides or ferrocyanides of sodium, or 
calcium, or potassium, or iron, or manganese ; by preference, those 
that fuse at a red heat are to be used. Articles of iron which are 
shaped in a heated state by being passed through rollers, or by 
being hammered, have a coating of steel imparted to them by 
sprinkling them with the powdered cyanogen compounds, and 
dipping them in a solution thereof. These compounds, especially 
ferrocyanide of sodium, with an alkaline carbonate, as soda, may 
be advantageously used in the cementing process. Atmospheric 
air, alone or with ammonia, may be allowed to enter into the 
cementing vessels through suitable small openings and permeate 
through the heated mass. 
[Printed, 4rf.] 

A.D. 1856, November 14.— N° 2699, 

AITKEN, John. — " Improvements in furnaces employed in the 
** manufacture of iron and other metals." The application for 
Letters Patent was not completed. 

The furnaces are to be provided with suitable apparatus for 
drawing off on the exhaust principle the air and gases from above 
the melted iron. Currents of air may be made to pass into and 
tip through the metal, which is caused to boil^ and is so rendered 
fibrous and malleable. 
[Printed, 8<f.] 
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A.D. 1856, November 15.— N» 27Q2. 

HOARE, Dbane John. — ''Improvements in the manufiusture of 
iron." The appUcation for Letters Patent was not completed.' 
" The iron having been converted into a molten or fltud state 
by Bessemer's process, or by any other, for the purpose of 
** purifying or decarbonizing it," is to be poured down an inclined 
channel, which may be heated from below. The molten irpn as. it 
roUs along is interrupted by suitable stops ; it is exposed tiiereby 
to the action of the air, and undergoes a " self-puddling process." 
and is afterwards to be worked up into malleable iron or steel. 
[Printed, 3d.] 

A.D. 1856, November 15.— N<» 5>703. 

MUSHET, Robert. — ''Improvements in the manufacture of 
" iron." 

These relate to a mode of granulating iron or reducing it to 
powder. Iron heated to a temperature a little below the melting 
point, becomes softened, and its particles possess little coherence. 
When in that state it is stamped or crushed to powder or pul* 
verized in large mortars, and may be afterwards converted into 
steel or malleable iron. 
fPrinted, 3d.] 

A.D. 1856, November 15.— N^ 2704. 

BARCLAY, Andrew. — " Improvements in the manufacture of 
" iron." A compound furnace is described for reducing ores and 
producing cast or wrought iron directly therefrom. The fiimace 
has " a fireplace or fuel chamber of the ordinary kind, a molten 
' metal or puddling recess " behind the fire bridge, and at the 
oack an inclined shelf on which the ore is placed when introduced 
through an opening at the back of the furnace. The ores are first 
roasted or calcined, and made to contain a large amount of carbon; 
they are melted by the reverberated heat, and the iron as it trickles 
down from the shelf into the puddling recess may be refined by 
currents of air, and may then be puddled or run out into moulds. 
Pig iron maybe so treated instead of using the ores ; and auitable 
jffuxes are employed in the process. : r 

[Printed, 7d.] 
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A.D. 1856, November 15.— No 2711. 

BINKS, Chkistopher. — '' Improvements in the manufiacture of 
" iron and steel/' The iron is melted in a blast or other furnace, 
and run into a purifying Aimace described. It is then treated 
with purifying compounds of cyanogen, and currents of gaseous 
matters, as abnospheric air passed through red hot carbonaceous 
noaterials, coke or charcoal, are forced through the molten metal. 
It-may'ihen be puddled in the ordinary way, or the carbon may 
be removed by treating the metal with oxygenizing currents. Or 
currents of nitrogen and carbonic oxide and ammonia, or ammonia 
alonie, may be passed through the decarbonized iron with cyanogen 
compounds for converting it into steel. 
[Printed, 5d.'] 

A.D. 1856, November 18.~-N«> 2726. 

BESSEMER, Henry.— '^ Improvements in the manufacture of 
'* iron." The invention relates to puddling fmn:iaces for " facili- 
** tating the process of puddling,*' and employing the spare heat 
of the puddling fmn:iace in remelting and refining other portions 
of iron, and for reducing slags or oxides of iron, and obtaining 
therefrom metallic iron. A reverberatory furnace is constructed 
with three compartments, the centre one. No. 2, being on a higher 
level than No. 1 in front, and No. 1 higher than No. 3, which is 
at the back of the furnace. In the front is the fireplace ; in No. 
2 is placed pig iron or refined iron, which is there melted ; it is 
then run into No. 1, where it is puddled, and meanwhile a new 
charge of iron is put into No. 2, where also iron may be refined 
by bdng blown by tuyeres situated below the level of the metal. 
The slag formed in No. 1 and No. 2 during the puddling and re- 
fining processes is conveyed to No. 3, and being well mixed with 
coal, or bituminous or carbonaceous matters or fluxes, gives off 
metallic iron, which may be puddled and refined in the usual way. 
The refining process may be carried on in a separate furnace. 
CPrinted, 6d.] 

A.D. 1856, December 2.— N' 2861. 

SIEMENS, Frkdbrick. — *' Improved arrangement of furnaces, 
** which improvementB are i^plicable in all cases where great heat 
" is required," FumiM^es for smelting, heating, &c. iron or other 
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metals are so constructed that the outgoing products of combus* 
tion are made to impinjjre upon and impart all their heat, or nearly 
so, to an extended surface of brickwork or other refractory mate- 
rial interposed between the place of combustion and the exit stack 
or chimney. Currents of cold air or gases on their way to the 
place of combustion are, by means of a suitably constructed valve, 
made to impinge first upon the less and then upon the more 
intensely heated surfaces, and so recovering the heat deposited by 
the outgoing currents, proceed, heated nearly to the tempera- 
ture of the fire itself, to the place of combustion, where they are 
made effective by melting materials placed there. 

The Specifications and Drawings, which should be referred to, 
describe a furnace, having one heating chamber placed between 
two fireplaces separated therefrom by fire bridges. An open 
passage leads from each fireplace to a chamber called a regenerator, 
divided by open walls of brickwork, the bricks in the second wall 
being opposite to openings in the first wall "built in what is 
" called open Flemish bond." In the chimney is a valve, by 
means of which the communication between either regenerator and 
the chimney may be opened or closed. When fuel is lighted in 
one of the fireplaces, as No. 1, the heated products of combustion 
pass over the bridge into the heating chamber, act upon the metals 
therein, and then pass on through the fireplace No. 2, on the 
other side thereof, and thence through the many openings of the 
brick walls in the regenerator chamber, until they reach the 
chimney, after having parted with their heat as they impinged on 
the brick surfaces, those nearer to the fireplaces absorbing the 
greater heat. By means of the valve in the chimney the direction 
of the currents may be then reversed, and cold air or gases being 
admitted, may be made to pass through the regenerator attached 
to fireplace No. 2, heated as just described. The cold currents 
impinging first on the less heated brick surfaces near the chimney, 
pass on to the more intensely heated surfaces, taking up the heat 
there deposited, pass in a highly heated state to fireplace No. 2, 
wherein fuel may now be placed, and with the products of its 
combustion the heated currents pass over the fire bridge into the 
heating chamber, and act upon the metals therein deposited, which 
process absorbs a certain amount of heat. The surplus heated 
products of combustion pass on through the fireplace No, 1, to 
the reginer&tOT chamber connected therewith, and so the heated 
outgoing euirents deposit tli^ix \ito\i «a \\i^ m^voi^Q upon the brick 
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surfaces on their way to the chimney ; and when the operation is 
reversed by the action of the valve in the chimney, the heat is again 
reconducted to and made available in the heating chamber, by 
which means '* an almost unlimited heat is effected." 

Other arrangements of furnace may be used on this principle. 
One is described in which carburetted hydrogen or other inflam- 
mable gas may be used instead of fuel. One or more pairs of 
regenerator chambers may be connected with one fireplace, and 
the incoming currents may be passed through them alternately 
as they are heated, or zigzag or tortuous passages divided by parti- 
tions maybe used alternately for the outgoing heated and incoming 
cold currents. Fireplaces may be made to consume their own 
smoke by connecting them with regenerators, constructed as 
described. 

[Printed. 1». 6d.] 

A.D. 1856, December 3.— N' 28/0. 

DEELEY, Joseph. — "Improvements in furnaces for smelting and 
** melting." The furnaces have separate compartments, in one of 
which the metal is melted, and in the other the fuel is burned, instead 
of mixing both in the same compartment. The air enters through 
grate bars fixed in the brickwork on each side of the furnace, 
passing through an opening in the brickwork to the fuel. Each 
chamber is diminished at the top to concentrate the heat, and is 
made deep in shape. The metal, when tapped, runs into a recep- 
tacle conunon to all the compartments. 
[Printed, 9d.] 

A.D. 1856, December 4.— N° 2880. 

HOLLAND, John Simon. — " Improvements in the manufacture 
" of iron," &c. The application for Letters Patent was not pro- 
ceeded with. 

Iron is to be rendered fibrous by running it into a circular or 
elliptical cupola, and forcing into it in a tangentical direction currents 
of air or steam, so as to drive the iron round and give it " rotary 
" motion." 
[Printed, U."] 

A.D. 1856, December 29.— N« 3087. 

VAUGHN, Horace. — **An improved method of hardening 
« and tempering steel, and of hardening cast and wrought iron." 
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The steel is placed in a box containing a composition fonned by 
mixing together two pounds of bichromate of potash, twelve pounds 
of chloride of sodium, and four pounds of prussiate of potash, or 
less prussiate of potash, and instead tiiereof animal charcoal. . Hie 
ingredients are pulverized, and the steel is immersed in them in 
the box, and exposed to the action of heat. Hie steel is then 
dipped in oil, or other suitable solutions. Iron is hardened by 
putting it in a vessel with twenty-five per cent, of prumiate ci 
potash, sixty-five per cent, of chloride of sodium, and ten pw ocaL 
of bichromate of potash with animal charcofd, and heating it in the 
usual way. It is better to cover the metal and mixtures with a 
layer of wood charcoal. 
[Printed, 4rf.] 
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A.D. 1857. 



A.D. 1857, January 2.— N« 1 7. 

WILSON*, John. — " Improvements in the manufacture of steel." 
The application for Letters Patent was not completed. 

Granulated cast iron is to be roasted and calcined, and then 
melted to obtain cast steel. Rich iron ores may be substituted for 
bar iron in the process of cementation to obt^n steel, and the 
product is to be melted with from six to eight per cent, of oxide 
of manganese to obtain cast steel. 
[Printed, 8d.] 

A.D. 1857, January 3.— N* 33. 

BINKS, Christopher. — " Improvements in treating ore in the 
*' manufacture of iron," &c. Alkaline matters, as carbonate of 
soda or potash, are used in the blast furnace in proportions of 
from two to ten per cent, of the fiiel, so as to produce cyanogen 
compounds, and reduce the ores and purify the metal. 
[Printed, 4(2.] 

A.D. 1857, January 5.--N" 39. 

BRAITHWAITE, Frederick.— " An improved mode of cx- 
*' trading the iron from tin ores." The application for Letters 
Patent was not completed. 

The ores are to be stamped and washed, and the particles of 
iron separated by means of magnets. 
[Printed, Sd.J 

A.D. 1857, January 14.— N» 116. 

HADDAN, John Coope. — " Improvements in smelting ores," 
Sec, A smelting frimace is described having openings at various 
points by mean» of which the state of the ores may be from time 
to time ascertuned, and gases or other reducing materials supplied, 
if required. The air and gases are drawn off at the top of the 
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fuTDice hx in exhaust fkn. The vaste heal is used far the 
purpose of dldning or r>cAstiiig the ores. 

A.D. lSo7, JanuaiT 24.— N«221. 

BESSEMER, Hexky. — ** ImprorementB in the manufmcture of 
** iron and steel.'* Sheets, plates, bars, and other forms are 
manu&ctuied directlr from fluid iron or steel, instead of allowing 
the metal first to cool and set in moulds. Tlie molten metal is 
run from a ladle or crucihle between two smtablj shsped roUors 
rcTolTing at the requisite speed, and is made to set and take the 
required shape in a solid form while in the act of pasang through 
them. The rolls are cooled hx jets of water, and blocks or brushes 
are used to remove all wateiy particles before' coming into contact 
with the molten metaL Tlie surfaces of the roUs are allowed to 
rust, or are smeared with grease or blacklead to prerent the metal 
from adhering. The sheets or bars so formed may be subseqiiently 
roUed, hammered, <Nr worked up in the ordinary way. 

[Printed. 7 J.] 

A.D. 1S57, January 30.— N« 2/4. 

LENZ, Charles. — '* An improTement in the manu£icture of 
'' cast steeL" The application f<Nr Letters Patent was not pro- 
ceeded with. 

Granulated or pulverized cast iron is to be converted into steel 
by meltingr it with suitable oxides, not in crucibles, but in a rever- 
beratoiT furnace. A ntreous layer is used to protect the surface 
of the metal. 
[Printed, 8J.] 

A.D. lSo7, February /.— N" 359. 
BROWN, Thomas, and PARRY, George. — ^'Improvements 
" in the manufacture of iroD." The Letters Patent became void 
because no complete Specification was filed. 

Melted cast iron is to be decarbonized and refined in a suitable 
close vessel, by means of currents of air, hot or cold, " blown 
" down with considerable force upon the top of the melted metal, 
*' so as to produce a combustion of the carbon combined or mixed 
** with the iron," i^ithout the addition of coal, coke, or oth» 
fueL 

[Frinted, (W.] 
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A.D. 1857, Febraaiy 9.— N» 370. 

TALABOT, Leon. — '* Improvements in the manufSocture of iron 
" and steel." lliese relate to modes of treating fluid iron with 
currents of air or gas or vapour. A moveable pipe with a per- 
forated head or rose, and a mercury air-tight joint, is used, and 
the crucible is in the shape of an inverted cone lined with chalk or 
oxide of iron, or a mixture of both. 

A series of puddling furnaces is described, in which charges of 
iron may be successively treated. Air, steam, or gases may be 
used separately and alternately, as found beneficial. The iron 
may be allowed to solidify in the crucibles. 
[Printed, 4rf.] 

A.D. 1857, February 9.— N» 373. 

HARDING, John. — " Improvements in the treatment of metallic 
** ores." Ironstone and other metaUic ores are subjected to the 
action of steam of suitable pressure, or of steam and water in a 
receptacle such as is described. The application of heat and 
moisture has the effect of causing the shale or other extraneous 
matter to be readily separated from the ore. 
[Printed, 9d.] 

A.D. 1857, February 11.— N»398. 
PITMAN, John Talbot. — "An improved system of working 
metallic ores," &c. {A communication,) Two furnaces called 
the " alpha and omega " furnaces are described, in which iron ores 
are smelted and iron manufactured, and the waste products turned 
to account by the various apparatus and processes, as described 
i;nth the aid of Drawings. 
[Printed, 1». 8d.] 

A.D. 1857, February 20.— N^ 493. 
CAKES, William. — "Improvements in the manufacture of 
*' iron." An apparatus consisting of doors and valves is con- 
nected with the top of the blast furnace so as to enable a regular 
supply of charge to be fed in. The waste gases are removed by 
means of a vertical central shaft or flue, and are applied to heating 
purposes. 

[Printed, 6cf.l 

8 
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A.D. 1856, Febraary 21.— N»509. 

THOMSON, Francis Hay. — " Improvements in the manu^c- 
" ture of iron." Carbonaceous gases are to be introduced into 
the blast and other furnaces used in the manufacture of iron, 
through suitably arranged double tuyeres, as described. 

[Printed. W.] 

A.D. 1857, March 2.— N» 604. 

JONES, Edwin Francis. — " Improvements in the manufacture 
of pig and bar iron." The hot-air blast employed is heated 
between two pipes one placed inside the other " in thin strata. 

The heat and flames from the heating furnace play round the 

outer pipe, then pass through the interior of the inner pipe to the 

chimney. 

[Printed, W.] 

A.D. 1857, March 2.--N° 608. 

PAUVERT, Charles. — " Improvements in manufacturing 
" iron." ** Sulphur, phosphorus, and other metalloids ** are 
driven off from puddled iron by cementation. The cement is com- 
posed of the following substances : — Oxide of iron, 14 parts by 
weight, highly aluminous clay 30, carbonate of lime or. wood 
ashes 50, pulverised charcoal 4, carbonate of potassa I, carbonate 
of soda 1, parts by weight. 
[Printed, Sd.] 

A.D. 1857, March 2.— N« 609. 

PAUVERT, Charles. — " Improvements in manufacturing cast 
" steel." Cast iron is decarbonised by the use of oxide of iron 
prepared by crushing cast iron when heated to a red heat, and 
wetting it with pure acidulated or alkalised water. To obtain cast 
steel there are placed in the melting pot 33 to 40 parts by weight 
of the prepared oxide of iron or iron filings, 100 parts of crushed 
cast iron, with from 8 to 10 parts of the composition made up of 
the following ingredients: — Dry carbonate of sod% by weight, 
4 parts; dry carbonate of potash 4 or caustic potass 2, wood 
ashes 3, borax 2, oxide of manganese 3, hydrogenated carbon, 
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soot^ or lamp black 4 to 7, parta by wdgfat. Tliese ingredients 
are to be auxiuOj mixed, and kept protected from the air. 

ITriiited,S<f.3 

A.D. 1857, Maidi 2.— X« 610. 

PAUVERT, Chablbs. — ** Improvements in manuimctoring steel 
** and cast steeL" Iron is porified and carbonised bj cementation 
with a composition of the following ingredients : — Of pulverised 
charcoal, by weight, 33 parts ; highly aluminous day, 33 parts ; 
wood ashes or carbonate of lime, 33 parts ; carbonate of soda^ 
1 part; carbonate of potash, 1 part. A steel equal to " German 
" or Rivea or sheer sted " is produced. It may be made into cast 
steel by melting in pots witii a mixture consisting of dry carbonate 
of soda, by wdght, 4 parts ; dry carbonate of potash, 4 parts, or 
caustic potash, 2 parts; wood ashes, 3 parts; borax, 2 parts; 
oxide of manganese, 3 parts ; hydrogenated charcoal, soot, lamp- 
black, 4 to 7 parts. 
[Printed, 4«l.] 

A.D. 1857, March 3.— N« 627. 

TAYLOR, William. — "Improvements in the manufacture of 
" iron and steel." Iron in a molten fluid state is placed in a suit- 
ably constructed vessel, which is made to revolve at a high 
velocity, so as to spread the iron in a thin stratum on the interior 
sur&oe of the vessel. Compressed air is introduced into the 
vessel, and being made to act upon the extended surface of iron, 
so purifies and refines it. 
[Printed, 7rf.] 

A.D. 1857, March 5.— N« 639. 

DYSON, George Walter.—" TOting iron and steel," «jc. A 
vertical hammer is employed. It is actuated " by means of ,^ 
** volving circular incline arms, as described." The momciitum 
of thefiahng hammer is increased by "applying steam with a Un* 
" IMston acting as a spring." *®^^ 

[Trinted, SA] 
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A.D. 1857, March 11.— N» 709. 



HALE, William. — " An improvement in rolling iron and steel." 
The application for this patent was not proceeded with. 

Iron or steel, while being rolled, is to be '' twisted in its grain '* 
by employing a pair of grooved rollers, which, " in addition to their 
'' rotation on their own axes,'* are made '* also to revolve about 
" the axis of the iron or steel " while it is being passed through 
the rolls. 

[Printed, 8d.] 

A.D. 1857, March 17.— N» 747. 

KNOWLES, Sir Francis Charles. — " Improvements in the 
" manufacture of cast steel." Furnaces, either air or blast, are 
descnbed "whereby the manufacture of cast steel from the ore 
" becomes a continuous operation." The furnace consists of two 
j)arts, " the outer or heating " and ** inner or reducing, cementing, 
** and fluxing or smelting furnace." By separating the furnaces 
any fuel, however impure, may be used for heating. 

Cast steel may be made directly from pure rich ores by using, — 

1st, cyanide of potassium or sodium. 

2ndly, cryolite or fluoride of sodium and aluminium. 

3rdly, pure alumina or kaolin mixed with quicklime or caustic 
magnesian lime from magnesian limestone. 

No. 2 is costly. It comes from Greenland, and is used when 
only a small portion of silica is present in the ores. 

Directions are given as to the mode of using the fluxes and the 
proportions suited to various cases. 
[Printed, lid.] 

A.D. 1857, March 21.— N°801. 

MUSHET, Robert. — "Improvements in the manufacture of 
*•' cast steel." The application for Letters Patent was not pro- 
ceeded with. 

To improve the quality of cast steel, and make it closer and 
more even in character, a triple compound, formed by heating 
together iron, manganese, and carbon, is to be added to deoxidised 
iron ore by preference when in a molten fluid state. 
[Printed, 8</.] 
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A.D. 1857, March 21.— No 802. 

•MUSHET, Robert. — "Improvements in the manufacture of 
" cast steel.'* To remedy defects in manufactured steel arising 
from its being unsound, " a compound or mixture consisting of or 
" containing iron, carbon, and manganese/' is added to the cast 
steel when both " are in a molten state, so that they may be 
mLxed and combined with facility." The iron ores preferred are 
such as contain much manganese. 
[Printed, 3d.] 

A.D. 1857, March 23.— N^ 803. 
NORMANDY, Louis A. (junior). — "An improved process for 
" manufacturing iron." {A communication.) The application for 
Letters Patent was not completed. 

Malleable iron is to be made in a puddling furnace directly 
from crude molten iron by treating the latter while falling in a 
divided state with currents of air. 
[Printed, 8d.] 

A.D. 1857, March 25.— N" 838. 

CASSELS, Robert, and MORTON, Thomas.— *• Improve- 
" ments in the manufacture of iron." 

The Specification and Drawings describe a refinery furnace, 
having water chambers to preserv'^e the hearth, and having six or 
any suitable number of tuyeres arranged for refining the iron, 
which may be run in directly from the cupola or other furnace. 
[Printed, 10c/.] 

A.D. 1857, April 3.— N°S25. 

BARKER, Stephen. — " Improvements in the manufacture of 
" steel." The application fcr Letters Patent was not proceeded 
with. 

The invention is stated in the Provisional Specification to con- 
sist " in the manufacture of steel from wrought or malleable iron, 
" the said iron being in such a state of division as is possessed by 
•* the waste pieces produced in the manufacture of various articles 
" of wrought iron," such as scraps, turnings, borings, &c. 
[Printed, 8J.] 
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A.D. 1857, April 9.— N« 1009. 

ARMITAGE, William, and LEA, Hbnby. — *' ImproTemenis 

*' in the manufacture of iron." The application for Letters Pbtent 

was not proceeded with. 

When iron in a heated state is hammered to assist the refining 

thereof, it is proposed to bring " a current of air mixed witii steam 
into contact with the metal during the action of the hammer 
thereon, whereby the quality of the iron is much improved," and 

the wear and tear of the tools employed is lessened. 
[Printed, 3d.] 

A.D. 1857, April 9.— N« 1013. 
HADDAN, John Coope. — " Improvements in the smelting and 
*' refining of iron." 

The Specification and Drawings describe smelting and refining 
furnaces which are worked in connection. By employing corrents 
of air, steam, or gases, malleable iron and steel may be produced 
from the ore '< without mixmg with the ore any sofid com- 
*' bustible." The ores are broken and placed in an ordinary 
smelting furnace, round which are arranged at a suitable height 
two to four ** refining furnaces (similar to Bessemer's patent 
*' refining furnaces) ; " contiguous is a reverberatory refining 
furnace. One or more close gas-generating furnaces are employed. 
The melted iron is run from the smelting furnace into the refining 
furnaces, and is there treated with currents of air, steam, or gases. 
The latter ^e introduced from the gas-generating furnaces, and 
subsequently pass off into the smelting furnace to heat its 
contents. The metal may be still further refined in the rever- 
beratory refining furnace, which is likewise supplied with a portion 
of the heated gases. 
[Printed, 6rf.] 

A.D. 1857, April 9.— N^ 1014. 

HADDAN, John Coopb.— " Improvements in the xnanufEM^ture 
*' of iron and steel." (A communication,) The application for 
Letters Patents was not proceeded with, the law officer having 
refused to grant provisional protection. 

The Provisional Specification states that the invention oonsisst 
in the use of combustible gases, as hydrogen, oxide of carbon, 
earburetted hydrogen, &c. in the reduction of iron and other 
metals " in such a manner as that their use can be alternated 
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** (when required) with that of atmospheric air or steam without 
*' accident or explosion." 
rPrinted,3d.] 

A.D. 1857, April 20.— N» 1113. 

CLAY, William. — " Improvements in the manufacture of iron 
'^ and steel." The appliontion for Letters Patent was not pro- 
ceeded with. 

The Provisional Specification states that the invention consists 
in improvements upon the invention described in the Specification 
of former Letters Patent, dated October 20, 1856. (See N« 2463, 
p. 241 .) The open space above the molten metal in the furnace, 
as therein described, is to be covered and made air-tight, and air 
or gases forced under pressure through the molten metaL 

An exhaust apparatus may also be combined therewith, and also 
with high cupolas or furnaces. 

CPrinted. 3d .] 

A.D. 1857, May 11.— N» 1320. 

SIEMENS, Charles William. — ''Improvements in furnaces 
^* and in the application of heated currents." 

The Specifiobtion and drawings, which should be referred to, 
describe furnaces and mechanical arrangements for producing and 
applying heated currents to furnaces on the principle described in 
the Specification of former Letters Patent granted to Frederick 
Siemens. (See N° 2861, 1856, p. 245.) 

In puddling and refining iron the metal is subjected at the 
requisite stages to oxygenous currents, when the iron is to part 
with its carbon, and to neutral or reducing currents when the 
operation of balling is going on. By the action of a system of 
valves the operator may, at pleasure, introduce currents through 
the heated '' regenerators " inwards, or direct the products of com- 
bustiop outwards. 

[Printed, 2#. 8J.] 

A.D. 1857, May 19.— N» 1404. 

COWPER, Edward Alfrkd. — " Improvements in furnaces for 
'' heating air and other elastic fluids." Chambers filled with 
fire-brick or other refractory substances, having interstices or 
channeU between them, are inclosed in air-tight metal or other 
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cases^ and are used for heating the hlast injected into blast or 
other furnaces. The chambers are called ''regenerators/' and are 
similar to those described in the specification of Frederick 
Siemens. (See N» 2861, 1858, ante, p. 245.) 

Suitable valves and apparatus are described for directing pro- 
ducts of combustion outwards through the " regenerators," imd 
heating them, or for introducing currents of air which are highly 
heated on their passage inwards through the channels. 
fPrinted, 48. lOd.] 

A.D. 1857, May 20.— N» 1423. 

ABBOT, James, the younger, THOMAS, Richard Handle y, 

YOUNG, John, and HUNT, Jambs Edward.— " Improved 

" machinery for blooming iron." 

The Specification and Drawings describe two ribbed rollers, each 

revolving eccentrically in a strong ribbed case. The bloom is fed 

in by hand, or by suitable apparatus, as described at the wide 

opening of the first roller and case, and being passed out at the 

narrow end thereof, is still further rolled and compressed in the 

second roller and case. Suitable ** upsetting pieces " are attached 

to the rolhng mill, being inclined inwards, " which will prevent 

*' the ball from rising, and will allow of lateral expansion of the 

*' bloom." 

[Printed, 1*.4<Z.] 

A.D. 1857, May 27.— N» 1512. 

NEWTON, Alfred Vincent. — " Improved apparatus to be 
" used in the manufacture of iron." {A communication,) — An 
apparatus is connected with a puddling furnace consisting of a 
hollow stem, introduced through the roof, connected with a hollow 
cross arm which is moved by suitable machinery, and stirs and 
agitates the iron in the furnace. At the same time it ii^ects, if 
requisite, currents of air or water among the agitated molten 
metal. 

[Printed, 7rf.] 

A.D. 1857, June 13.— N» 1660. 

MUSHET, Robert. — " Improvements in the manufacture of 
" cast steel." Metallic manganese is mixed with cast steel, by 
preference in the melting pots, in proportions of from one to five 
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per cent., according to the hard or soft quality of steel required. 
The metallic manganese may be prepared by melting oxide of 
manganese in close vessels with fluor spar, soda, and common 
salt, or in any other convenient way. It may be introduced in the 
fluid steel enclosed in thin sheet iron, or in a melted state. 
[Printed, 8rf.] 

A.D. 1867, June 15.— N° IGJl. 

NEWTON, William Edward. — " Improvements in puddling 
" iron," &c. (A communication,) A puddling furnace is described 
having a revolving bottom mechanically moved. Revolving tools 
are used to stir up the iron. These are actuated by suitable appa- 
ratus connected with the furnace. The tools may be made hollow, 
and so are used to inject currents of air into the mass of molten 
metal while it is being stirr'3d and puddled. 
[Printed, 9d.] 

A.D. 1857, June 16.— N** 1683. 

EDWARDS, William Alexander. — " Apparatus for sepa- 
** rating iron and other matters from ores," &c. The application 
for Letters Patent was not proceeded with. 

The ores are pulverised, and a cylinder of iron, magnetised by 
means of a coil of wire, is made to revolve beneath a hopper, into 
which the pulverised ores are fed. As the magnetised cylinder 
revolves the ores fall upon it from the hopper, and the particles of 
iron ate attracted to it, and so se])arated from the other matters. 
[Printed, 8d.] 

A.D. 1857, June 24.— N° 1/59. 

MORCOM, Richard. — *' Improvements in dressing ores." 
Stamping apparatus is employed for crushing ores in which a 
rotatory motion is communicated to the stampers during the 
jirocess of raising them, so that they are turned round, and are so 
made to wear equally on all sides. 
fPrhitod, (k/..l 
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APPENDIX. 

A.D. 1754, January 31.— N» 688. 

JOHNSON, William. — "Double and single kettles, furnaces* 
** and boilers made of \vrought-iron plate," &c. " Iron barrs " 
are to be hammered, and then rolled in an iron rolling mill to the 
requisite size. They are then worked by hand, and rivetted in the 
required shape. 
[Printed, Jk/.] 



MANUFACTURE OF IRON AND STEEL. 261* 
APPENDIX No. II. 



A.D. 1670, December 1.— No. 161. 
RUPERT, Prince. — Converting iron, when manufactured, into 
steel. 

A speciall lycence graunted unto his Highness Prince Rupert, 
his executors, adm", and assignes, to use his new invencons of 
converting into Steele all manner of edged tooles, files, and other 
instruments, forged and formed m soft iron, or any part of the 
said tooles, files, and other instruments, after they are set, forged, 
and framed, as also aU ma^er of iron wyre, after it is drawne, and 
of preparing and softening all cast and melted iron, soe that it may 
be filed and wrought as forged iron is, and of tinctureing of copper 
upon iron ; to hold for 14 yeares according to the Statute in this case 
made and provided, rendering unto His Mat^ the yearly rent of 
20*; with such clauses and non-obstantes as are usuall in patients 
of this nature.— Teste R. apud Westm', 1"° die De^'^S anno p'd. 

By writ, &=. 

A.D. 1671. January S.—No. 162. 

RUPERT, Prince. — ^Administration of oath of secresy. 

Whereas His Maj^ was lately pleased to grant unto his High- 
nes Prince Rubert the sole Hberty of useing his new invenoons 
for converting into Steele all maner of edge tooles, files, and other 
instruments, forged and formed in soft iron, or any part of the 
said tooles, files, and other instruments bo forged and formed, 
and alsoe for the converting all manner of iron wyre after it is 
drawne, &^ for the term of 14 yeares from the sixth day of May 
last. His Majy doth hereby authorize and empower his said 
Highness Prince Rupert, Anthony Lord Ashley, and S' Thomas 
Chickley, not only to take security, but also to admster an oath 
to the severall workmen, artificers, and persons concerned in the 
said arts and invencons, neither directly nor indirectly to divulge or 
make known to any p'son or persons whatsoever, except His 
Mig^, his heirs or successors, the said arts or inven?^ons, or any 
of them, or how they are used or exercised, or with what lu- 
strum^ or materialls the same are made and wrought. — ^Teste R. 
apud Westm', 8^° Jan, anno p'd. 

By writt, &«. 
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A.D. 1849, August 9.— N* 12,735. 

FURNESS, William. — Machinery for CBtting wood, &c., 
and ''sharpening and grinding tools or suifiMses, and also in 
** welding steel to cast iron.** 

The Specification, after describing machinery for working wood, 
describes a grinding machine for grinding kniyes and other 
sur^Eices. Also a mode of welding steel to cast iron, by nnJring 
the surface of the steel clean and bright, and pouring upon it 
molten iron. A small quantity of powdered calcined borax may 
be sprinkled on the steel. 
[Printed, to.] 

A.D. 1863, Novembor 1.— N« 2621. ' 

CROWLEY, John. — ^''Improvements in the construction of ovens 
" and furnaces." 

The Specification and drawings describe ovens for annealing 
metal castings, which are placed in pots or cases, made of fire- 
brick or fire-stone, lined with cast or wrought iron, and supported 
on arches. - ■ 

Furnaces for converting iron into steel are inade with flues 
descending between and passing imder the pots or cases wherein 
the iron is converted. 

Self-acting machinery is used for regulating the opening of the 
dampers of the furnace according to the volume of smoke evolved. 
[Printed. l(Hd.] 
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Air. See Blast, reverberatory. 

Alloys. 

Stirling, 81. 
(Mixing oxides with iron) 

Stirling, 93. 

StirUng. 112. 
(Oxides) Stirling, lU, 

Stirling, 160. 

Annealing. See Malleable iron. 
Annealing fiimace : 
Dodd8,134. 
Colt, 135. 
Hargrove, 181, 



Anthracite coal. 

coal. 

Furnaces for: 

Oane, 41. 

Player, 48. 

Budd, 60. 

Anvils : 

Brooman, 147. 
Kirkup, 182. 

Bars. 

Coated with steel 

Boydell, 63. 
Steel and iron : 

Sanderson, 78. 

Bussell, 90. 

Shaw, 92. 

Cowper, 102. 

Cowper, 120. 

Davis, 143. 

Stenson, 157. 

Iliffe, 190. 

Clay, 195. 

Hocroft, 206. 

Clay, 212. 

Bellows : 

Fussell, 20. 
Haley, 30. 



See Stone 



Blackening for foundry pur- 
poses : 
Bow, 185. 



Blast. 



Furnace. See Cast-iron. 

Birch, 17. 

Mushet, 21. 

Taylor, 25. 

Pass, 27. 

Jefferies, 31. 

Somers, 32. 

[Hot blast) Botfield, 32. 
Hot blast) Neilson, 38. 

[Hot blast) Devaux, 38. 

(Hydrogen gas) Dawes, 39> 

(Hot blast) Ivison, 44. 

Sn^ith, 45. 

Yatos, 83. 

(Hot blast) Davy, 87. 

HodgkinHon, 107. 

Bennet, 126. 

Pickslay, 128. 

Archer, 131. 

Parry, 132. 

Ireland, 148. 

Strong, 158. 

Crane, 163. 

Hazlehurst, 163. 

Wright. 163. 

(Damp blast) Johnson, 172. 

Lucas, 197. 

Truran, 198. 

Mickle, 199. 

Margesson. 219. 

Bessemer, 220. 

Weems, 225. 

Ourlt. 229. 

Onions, 230. 

Bessemer, 232. 

Monckton, 233. 

Levick, 233. 

Dalton,234. 

Tabbemer, 234. 

Bmks, 245. 249. 

Haddan, 249. 

Pitman, 251. 

Oakes, 251. 

Thompson, 252. 
Heating blast in double pipe ; 

Jones, 252. 
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Blast — cont, 

Knowlcs. 254. 
Haddau, 266. 

Blast, or currents of air c. 
steam. 
Irnecting into smelting iron : 

Bimmach, 20. 

HUlj 23. 
Injecting blast with powdered ftiel 
or flux : 

Dawes, S3. 

Mouchel, 170. 

Mushet, 236. 

Prideaux, 130. 

Banks, 54. 

Mackay, 136. 
Air, steam, gases, &c. : 

Bellford, 169. 
Steam: 

Nasmyth, 171. 

Birch, 197. 

Martien, 201. 

Bessemer, 20i. 
Bessemer, 210. 
Bessemer, 214. 
Bessemer, 217. 
Margesson, 219. 
Bessemer, 220. 
Armitage and Lea, 22a. 
Bessemer, 225, 232. 
Monckton, 233. 
Balston, 234. 
Gilbee, 234. 
Mushet, 235, 230. 
Martien, 237. 
Bessemer, 212. 
Binks, 215. 
Talabot, 251. 
Haddan, 256. 
Clay, 257. 
Newton, 258. 



Blooms. See Malleable iron; 

Squeezers, use of. 

Cutting press : 
Knight, 6. 

Blowing? machine. See Blast. 
Vaughan, 25. 

Blowing pipe. See Tuyere." 

Cast-iron, manufacture of: 
Lord Dudley, 1. 
Fallowfleld, 3. 
Wood, 3. 
Eyre, 6. 
Lucas, 14. 
FuUarton, 15. 



Cast-iron, manufacture of— cow/. 
Barber, 15. 
Gardner, 14. 
Martin, 18. 
Wilkinson, 19. 
HiU, 20. 
Mushet, 21. 
Thompson, 24. 
Mushet, 26. 
Taylor, 30. 
Botfleld, 32. 
Neilson, 83. 
Lambert, 34. 
Dawes, 35. 
Teague,35. 
Devaux, 88. 
Dawes^ 39. 
Hawkins, 40. 
Crane, 41. 
Duclos, 42. 
Clay, 43. 
Sanderson, 48. 
Heath, 40, 
Tulk, 62. 
Clay, 63. 
Banks, 54. 
Guest, 54. 
Booker, 55. 
De Meckenheim, 59. 
Budd, 60. 
Perkins, 62. 
Davis, 72. 
Palmer, 154. 
Bovill, 80. 
Poole, 86. 
Parkes, S9. 
Atwood, 90. 
(Granulating process) Hunt, 92. 

Thompson, 101. 
Parkes, 104. 
Barclay, 105. 
Houlsworth, 106. 
Hodgkinson, 107. 
Calvert, 111. 
Btenson, 113. 
Jones, 114. 
Lee, Hunt, 126. 
Kiiowles, 127. 
Prideaux, 130. 
Dalton, 136. 
Leachman, 13S. 
Cowper, 143. 
Spencer, 144. 
Stirling, 144. 
Ireland, 14S. 
Stirling, 160. 
Howard, 161. 
Crane, 163. 
Hazlehurst, 163. 
Hunt, 170. 
Mouchel, 170. 
Reece, 172. 
Johnson, 172. 
Micklo, 189. 
Lucas. 197. 
Hampton, 207. 
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Cast-iron, mannfacture'of— con*. 

Prince. 208. ' 

(Use of flners metal) Price and 

Nicholson, 208. 
Tighlman, 214. 
Onions, 215. 
Pope, 216. 
Man^esson, 219. 
Armitage, 223. 
Gurlt, 229. 
Chenot, 229. 
Onions, 230. 
Bessemer, 232. 
Tabbemer, 234. 
Dalton, 234. 
Bobert Gelbee, 234. 
Hiude, 238. 
Mackworth, 2S9. 
Avril,240. 
Knowles, 241. 
Clay, 241. 
Cheetham, 242. 
Aitken, 243. 
Barclay, 244. 
Sinks, 245. 
Deeley, 247. 
Binks, 249. 
Haddau, 219. 
Bessemer, 250. 
Harding, 251. 
Pitman, 251. 
Oakes, 251. 
Thompson, 252. 
Jones, 252. 
Pauvert, 252. 
Haddan, 256. 



Casting : 

Bv centriftigal action : 
Eckhardt, 19. , „ „. . , 
(Under pressure) Holhngdrake 

23. 
(Casting steel) Needham, 29. 
Wilson, 95. 
Stewart, 96. 
Shanks, 98. 
Bentall, 117. 
Bennet, 126. 
Hoby, 127. 
(Casting in vacuo) Bernard, 140. 

Biepe, 146. 
Young, 154. 
Maclaren, 161. 
Beeves, W ells, 162. 
Lister, 167. 
Gibson, 167. 
Alexander, 173. 
Sheriff. 179. 
Adcock, 181. 
Newton, 190. 
Behn, 190. 
Elder, 191. 
Johnson, 194. 
Page, 197. 
Page, 202. 
Newton, 202. 






Casting — cont. 

Steel for ordnance : 

Howell, 204. 
Casting uigots : 

Bessemer, 225. 
Casting between rollers : 

Bessemer, 250. 

Cementing. See Steel. 
(Furnace) Bodmer,64. 
Bessemer, 185. 
Bessemer, 195. 

Chymical mixtures, fluxes, use 

of: 

(Salt, &c.) Payne, 4. 
(Lime, Ac.) Eyre, 5. 
Wood, 5. 
Wood, 7. 

(Salt) (Soodyer, 9. 
Kerr, Chapman, and Ireland, lo. 
(Saline flux) Hately, 17. 
Wilkinson, 19. 
(Lime, &c.) Hill, 20. 
(Manganese) Thompson, 24. 
(Salt) Luckock, 2S. 
Kimball, 31. 
Laml)€rt, 34. 
Schafhautl, 37. 
Duclos, 42. 
(jrossage, 4C. 
Wall, 67. 
Southall, 69. 
Low, 70. 
Wall, 73. 
Parkes, 89. 
Calvert, 111. 
Thomas, 125. 
Leaehman, 138. 
(Schist) Cowper, 143. 
Saunders, 143. 
Brooman, 150, 164. 
Higgin, 168. I 

Johnson, 172. 
Bessemer, 185. 
Hunt, 186. 
(Jrowlcy, 191. 
Hampton, 207. 
Sanderson, 209. 
Fontaine, 213. 
Tighlman, 214. 
Brooman, 218. 
Motav, 219. 
Martien. 222. 
Pope, 227. 
Thomas, 283. 
Mushet, 235, 236. 
Cyanogen : 
Binks, 243. 
Pauvert, 252. 
Knowles, 254. 

Circular saw : 
Lees, 138. 
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Coal, using pit coal and sea 

cofJ: 

Lord Dudley, 1. 
Sturtevant, 1. 
Sterenaon, 1. 
Thorp, 1. 

Astell, Copl^» and Crofts, 2. 
Jorden, 2. 
Buck. 3. 
Wood, 8. 
Cranage, 8. 
Preparing ooal or coke for burn- 
ing: 

Bergevin, 210. 
Mackworth. 288. 
Knowles, 241. 

Coating iron. See Oxidation. 



(>oke : 

(Saline impregnation) 
deaux, 130. 



Pri- 



** Cold short." See " Short." 

Converting. See Steel. 

Cupolas. See Furnace. 

Currents of air, or steam, or 
gases. See Blast. Also cast 
iron, malleahle iron, steel. 

Electric currents, use of: 
Wail,e7. 

WaU, 78. 
Bobertson, 88* 
Derode, 110. 
Watson, 130. 
Johnson, 137. 
Calvert, 214. 
Chenot, 229. 

Faggotting : 
Cort, 10. 
Foster, 26. 
Hooton, 20. 

Finery. See Refinery. 

Finers' metal, use of: 
Mushet, 21. 

Price, Nicholson, 208, 209. 
Clay, 221. 

Filings, separating iron from 

other metals. See Magnets. 
Edwards, 179. 

Fluxes. See Chymical mixture. 



Forging. See Hammer, Steam 

hammer. 

(Air cylinder, buffer) Onions, 12. 
km, 124. 
Johnson, 128. 
Boss, 133. 
Colt, 138, 136. 
Beeves, 140. 
Hattersley, 148. 
Morrison, 149. 
Forging by hydraulic pressure : 
Dubs, 163. 

(Portable forges) Waygood, 159. 
(Foiging ma^ineiy), Nasmyth, 

184. 
(Forging machine) Putnam, 194. 
Waterhouse, 194. 
FontainenKMrean, 208. 
Healey, 206. 
Chenot, 229. 

Furnace. See Blast. C^nenting, 
refinery, reverboratoiy, pud- 
dling, smelting. 

(Compound furnace) Gardner, 
14. 
Exhaust: 

Adcock, 41. 
Double Furnace: 

Bodmer, 64. 

(Closed) l>etm<dd, 07. 

(Compound) Ommane^, 123, 

(Compound ftimaoe) Maokay, 
136. 

Henderson, 147. 

Bidgway, 162. 

Haziehurst, 168. 

Wright, 163. 

Chenot, 164. 
Calcining cyUnder : 

Tizard,170. 

(Porti5)le) Brown, 176. 

Bnua,178. 
Calcining tubes : 

Price, 180. 
Closed fUrnaoe: 

McCall, 186. 
Deoxodising cylinder : 

BiOgers, 190. 

Congreve, 191. 
Material for hearth : 

ZeU, 192. 

Bessemer, 195. 

Hill, 201. 

Bessemer, 204. 

Bessemer, 210. 

Bergevin, 216. 

Bessemw, 217. 

Grosrenaud, 219. 

Bessemer, 220. 

Amoiy, 224. 

Gibon, 227. 

Gurlt, 229. "^ 

(Double chambers) rBalmer, 231. 

Bessemer, 231. 
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Furnace — cont. 

Hinde, 238. 
Knowles, 241. 
(Exhaust) 
Clay, 241. 
Bessemer, 242. 
Aitken, 243. 

(Regenerators) Siemens, F., 245. 
Cowper, 
Siemens, C. 
Deeley, 247. 
Clay, 267. 

Gases. See Waste : 

(Condensing and using waste : 

Barber, 9. 
Injecting gases into iron : 

Macintosh, 30. 

Taylor, 30. 

Baniett, 4f!. 

Lee and Hunt, 126. 

Knowles, 127. 

Prideaux, 130. 

CoUette, 165. 

Bellford, 169. 

Mickle, 189, 199. 

Onions, 216. 

Martien, 222. 

Bessemer, 220. 

Bessemer, 225. 

Ourlt, 229. 

Onions, 280. 

Bessemer, 232. 

Monckton, 2SS. 

Martien, 237. 

l^lor, 238. 

Avril, 240. 

Knowles, 241. 

Clay, 241. 

Be^mer, 242. 

Binks, 246. 

Thompson, 252. 

Haddan, 266. 

Gas " generator :*' 
Gurlt, 229. 

Gas retorts : 

Stevens, 125. 
Stevens, 139. 

Glass. See Chemical mix- 
tures ; also Slag : 
Payne, 4. 
Soott, 7. 

Grates with moveable bars. 

See Furnaces : 
Bodmer, 64, 



Granulated iron (in water), 
use of: 
Wood, 5. 
Hill, 22. 

Gr^ory and Green, 56. 
Vickers, 85. 
Hunt, 92. 
XTchatius, 203. 
Clay, 212. 

Bessemer, 217, 218. 
Clay, 221. 
Bessemer, 242. 
(Pulverising) Musliet, 244. 
Wilson, 249. 
Lenz, 260. 

Hammers. See Steam Ham- 
mers : 

Forge hammers : 
Onions, 12. 
Fromings, 111. 
Ommaney, 124. 
HU1,124. 
Perkes, 125. 
Johnson, 128. 
Reeves, 140. 
Johnson, 142. 
Hall, 150. 
Stickney, 152. 
Howell, 158. 
Cuibert, 168. 
Porter, 171. 
Bellford, 175. 
(Trip) Bellford, 180. 
(Trip) Comstock, 184. 
Butcher, 192. 
Wateriiouse, 194. 
Healey,206. 
Naylor, 206. 
Eassie, 207. 
I>yson, 263. 

Hardening iron : 

Kerr, Chapman, and Ireland, 10. 
Pons, 61. 
Boberts, 65. 
Jessops, 58. 
By use of guano: 
Jackson, 69. 
Newton, 82. 
Dugdale, 96. 
Coutant, 109. 
Dodds, 134. 
Dodds, 146. 
Farmer, 231. 
Vaughn, 247. 

Hardening steel : 
Cbesterman, 155. 
Thomas, 216. 
Farmer, 231. 
Vaughn, 247. 
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Honnatite ores. See Cast 

iron: 
Clay, 49. 
Claj, 53. 
Pope, 216. 

Heating charge for puddling 

furnace. See Puddling : 
JoneH, 27. 

Hydrogen gas, use of. See 

Gases: 
Dawes, ^. 
Lee and Hunt, 12S. 
Mickle, 189. 
Martien, 222. 

Iron. See Cast. Malleable. 

Kilns. See Furnace : 

Evans and MacBryde, 183. 

Lime. See Chemical mixtures. 

Magnets for separating iron 

from other substances : 
Edwanls, 170. 
£dward8, 192. 
Jones, 227. 
Chenot,167,229. 
hraitliwaite, 249. 
Edwards, 259. 

Malleable iron, manufacture of. 
Use of grnnulated cast iron : 

Wood, 5, 6. 

"Wood, 7. 
"Working cast iron to reduce it to 

nature 

Roebuck, 6. 

Cranage, 8. 
Made directly from ore 

Cockshut, 8. 

Jceson and Wright, 10. 

Cort, 10. 
Working cast iron to ferment it 

Onions, 12. 

Jesson, 13. 
Working and stirring cast iron 

(puddling) 

Cort, 13. 

Pumell, 14. 

FuUarton, 15. 

fiucas, 18. 

Martin, 18. 

Dimmack, 20. 
Ornnulating, injecting air 

Hill, 22. 

Foster, 25, 36. 

DaweH, 37. 

ftchafhutl, 37. 

Mushet, 38. 

Clay, 53. 

Powell, 56. 
Granulating 

Gregory and Green, 56. 

Low, 70, 



Malleable iron, manufiicture of 

— com/. 

Roshton,?!. 

Blewit, 84. 

(Granulating iron) Tickers, 85. 

Eocke, 89. 

Lees. 92. 

8tirW,98. 

Schunk, 94. 

Knowles, 99. 

Plant, 101. 

Hazlehurst, 110. 

Beauvallet, 118. 

Knowles. 127. 

Bellford, ISl. 

Darling, ISS. 

Dodd8,134. 

Mackaj, 138. 

Walker, 142. 

Talabot. Stirling, 144. 

(Directly flrom ore) Johnson, 

153. 
Johnson, 156. 
Norris, 167. 
Stirling, 160. 
Bellford, 169. 
Nasmyth, 171. 
Stirling, 173. 
Bessemer, 185. 
Congreve, 19L 
Crowley, 191. 

(Injecting air) Birch, 197. 
Lucas, 197. 
(Ii jesting air, steam) Martien, 

1V9. 

Martien, 201. 

Martien, 204. 

Hampton, 207. 

Taylor, 207. 

SauderKon. 209. 
Injecting air or steam 

Bessemer 210. 

Bessemer, 214. 
Dispensing with fUel for reheat^ 
ing 

Bessemer, 217. 

(Super-heated steam) Parry, 218. 

Grosrenaud, 219. 

Motay, 219. 

Bessemer, 220. 

(Granulated iron) Clay, 221. 

Martien, 222. 

Armitage, 228. 

Bessemer, 225, 231, 232. 

Dyson, 227. 

Chenot, 228, 229. 

Mushet, 235. 

Mushet, 2^6. 

Martien, 237. 

Ck>ckrane, 238. 

Taylor, 238. 

Hinde, 238. 

Mushet, 239. 

Avril, 240. 

Knowles, 241. 

Clay, 241. 

Cheetharo, 242. 
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Malleable iron, manufacture of 
Hook. Hi. 






TBlab0C,2£I. 
Tsuvcrt. ISi. 
Taylor, 253. 
NormHnily, US. 
CasselB, Honou,£SI 
Armitage, 25S. 
Ctay, *57. 
Abbot, £38. 
Newtoa, SIS, lit. 
Malleable cast iron: 



Kieeft.iti. 
Manganese, use i 
Beynoldn, 17. 
■wakloBon. la. 
Thompsun, H. 
Bohafhaiiti. 37 
Itauloa, 43. 
Hmth, 40. 
Vickcrd, 02. 
Brooman. I jO. 



Smith. £2S. 

Pops. 2*7. 

lIushe(,S39. 

Wilson, 249. 
HetaUic 

Hushet, 2M. 

Uiuh«t, 2U. 
Moulding. See Casting, 
Nozzle pipe. See Tuyere, Dou- 
ble noezle. 

Ovens. See Furnace. 
Oxidation, prevention of, in 



Oxides of iron. See Chemical 
mixtures, allo^; Malleable 

StirUug, 112. 14*, Ul, 160, 185. 

Hunt, Isi 

(Injec ing air with) lUrtien, 



Plate. See Sheet. 

Pots for meltioK steel : 
(S^loiAi?) Lucas, IS. 

Puddlin^i iron : 

■' Working and redudog to ua- 

Boebuck,6. 

(ProdudoB " rerment "1 Oiiiom, 

IS. 
(ProduiuiiK ebuUltioti, te-i Cort, 



(Stirring 1(»l>i| SuhafhautI, Sti. 
GoBBaito, 40. 
(Fumoci^l Brndlo;,47. 
(LlQiiLd Hiiers mBtsJl Booker, 65. 
(Liquid iron) Vowell,M. 
(Furuaccl Wililanis, W. 
i-rideaoi. Ml. 

SKiddliugstael) Eicpp,l(U. 
Bilohunt, 110. 
Lue and Hunt, laa. 
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PATENTS and PATENTS GRANTED from the 1st 
October to the Slst December, 1852, and for the year 1853. 
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SUBJECT-MATTER INDEX, for 1852. 1 vol. (132 pages). 
London, 1855 Price 9*. 

SUBJECT-MATTER INDEX, for 1853. 1 vol. (291 pages). 
London, 1856 Price 16s. 



CHRONOLOGICAL INDEX of APPLICATIONS for PA- 
TENTS and PATENTS GRANTED for 1854. 1 voL 
(167 pages). London, 1855 Price 6^. 

ALPHABETICAL INDEX for the above period. 1 vol. 
(119 pages). London, 1855 Price 7*> 

SUBJECT-MATTER INDEX for the above period. 1 vol. 
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CHRONOLOGICAL INDEX of APPLICATIONS for PA- 
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ALPHABETICAL INDEX for the above period. 1 vol. 
(129 pages). London, 1856 Price 7*. 6d. 
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nnaiy to the 3l8t December, 1857. 1 vol. (153 pages).... Price 8s, 
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SPECIFICATIONS of PATENTS of INVENTION, DIS- 
CLAIMERS, &c. deposited and filed under the Act com- 
menomg Ist October, 1852. 

SPECIFICATIONS of PATENTS of INVENTION, DIS- 
CLAIMERS, &c., enrolled under the old Law, numbermg 
12,977. (In progress.) 

FIRE-ARMS, PROJECTILES, &c.— The series of Specifica- 
tions and Drawings on this subject, firom 15th May, 1718, to 
31st December, 1853 Price 91 ISs. Gid. 

REAPING MACHINES.— The series of Specifications and 
I^wings on this subject to the end of 1853, together 
with an Appendix prepared by B. Woodcrofb, of the Great Seal 
Fktoit Office, and published under the sanction of the Com- 
missioners Price 2/. 3^. 11^^. 
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7. Patents on which the third year's stamp duty has been 

paid. 
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patentees and inventors generally. 

INFORMATION FOR APPLICANTS FOR PATENTS. 

THE PATENT LAW AMENDMENT ACTS (15 & 16 Vict., 
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ther with the Rules and Regulations issued by tiie Commissioners 
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skmal Docmnents printed on sheets of tne prescribed sise... Price 6d. 
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N INDEX to All. INVENTIONS PATENTED in 
ENGLAND from 1617 to 1854 indusive, arranged under 
the greatest number of heads, with parallel references to INVEN- 
TIONS and DISCOVERIES described in the sdentific works of 
VARIOUS NATIONS, as dassified by Professor Schnbarth. Bj 

B. WOODCROPT. 

llie foreign works thufl indexed form a portion of the library 
of the Commissioners of Patents, where they may be consulted, 
t}r niimuscript translations be had. 



SoMMAiRE detoutes les Inventions bkevetecs en Angle- 
TRRRE depuid 1617 jusqu'en 1854 inclusiveuient, arrange d'l^r^s 
Ic plus grand nombre de rubriques, avec renvois aux Inventions 
et D^coL'VERTES d^critcs dans les ouvrages scientifiques de dif- 
/^RENTES NATIONS, class^s par le Professeur Schnbarth. Par 
B. Woodcroffc. 

Les ouvTages Grangers ci-dessus font partie de la Bibliotheque 
de la Commission des Patentes, oh. Ton pent les consulter, et 
obtenir des traductions en manuscrit. 



Verzeiciiniss aller in England von 1617 — 1854 incl. 
PATENTiRTEN Erfindungbn, untcr vielfaitige Titel gebracht 
mit Hinweisungen auf Erfindungbn und Entdeckungen die 
nach Prof. Schubarth's Klassificirung in den wissensdiaffclichen 
Werken verschiedener Nationen beschrieben sind. Von 
B. Woodcroft. 

Die hier aufgefUbrten firemden Werke machen einen Theil der 
Ribliothek der Patent Commission aus, allwo sie nachgeschlagen 
oder schriftliche Uebersetzungen besorgt werdcn konnen. 



Repertorio di tutte le Invenzioni munite di Letters 
Patenti in Inghiltbrra dal 1617 — 1854 indusivo; poste in 
ordine sotto il piii gran numero di capi, con rlferenze idk Inven- 
zioni e Scoferti descritti nelle opere scientifiche di diybrsk na* 
zioNi, classate dai Professore Schubarth. Dal Sig. B. Woodkaroft. 

Le opere straniere qui indicate possono esser consulate nella 
Biblioteca dei Commissar delle Patenti, e traduzioni in manuscntto 
\\ poscono ottenersi. 

B. WOODCBOFT, 

Su])erintendent of Specifications, &c. 



In ooime of PuUicatioD, by Order of the CommissioDers. 

ABRIDGMENTS (in Classes and Chronolocrically arranged) 
of aU SPECIFICATIONS of PATENTED INVENTIONS, 
&om the earliest enrolled to those published under the Act of 
1862. 

These books are of 12mo siae, and as each is limited to inven- 
tions of one dass only, thev can be sold at prices sufficiently 
moderate to enable the humblest inventor to examine for himsefr 
whether his discoveiT has been pre^-iously patented or not. 

At tiie foot of eacn abstract is given references to notices of the 
inventions in scientific and other works, and to the reports of law 
proeeedings for infringements, &c. &c. &c. 

The dasses already published are, — 

Drain Tiles and Pipes, price Cd, 
Manufacture of Iron and Steel, Parts I. and 11., 

price 6d, each. 

„ „ „ Part III., price 4«. 

Manure, price 6d, 

Sewing and Embroidering, price &d. 
Marine Propulsion, Parts I. and II., price Is. each. 

„ „ Part III., price 2s, 

Preservation of Food, price 6d. 
Aids to Locomotion, price Is, 
Steam Culture, price 2s» 

The following are in the press : — 

Printing Calicoes and other Woven Fabrics. 
Typographic, Lithographic, and Plate Printing. 
Combustion of Fuel. 
Watches, Clocks, and other Timekeepers. 



*^ ^. > » x/* -K. "^ %>>. N'^.^ '>k-^ ». ^ . \. . ^.■v'^.■^- W/^* 



PATENT MUSEUM AND LIBRARY AT SOUTH 

KENSINGTON. 

THIS Museum is open to the public daily, free of charge. The 
houn of admission are firom 10 a.m. to 6 p.m., and in the 
evening^ of Mondajr^ Tuesday, and Wednesday from 7 to 10 p.m. 
AU communications on the subject of the Museum to be 
addressed to the Superintendent* 

B. Woodcropt. 
Great Seal Patent Office, 
Southampton Buildings, 
18th May, 18£8. 



A FREE LIBRARY ud READING ROOMS we open to the 
PubHo daily, from 10 tiU 4 o'clock, in the Dtace of the Commia- 
flionera of Patents, 25, Southampton Buildinga, Chancerj Lute. 

In addition to the printed Specifications, Indexes, and other 
publicatdons of the Commisrionera, the Library inoludea a Col- 
lection of the leading British and Foreign Scientific Journals, 
and text-books in the raiious departments of science and art. A. 
catalogue ia in the press. 

Note. — The Commiaaionera' publicationB may be consulted 
dul^ in the Ubrary of the British Museum, in the Libraty of the 
. Societf of Arts, and in the Free Libraries of the following Towns 
and Cities ; — 



Aberdeen IPubUo lAbraru Ibun 

SoMt). 

AuLtingtoa IMeclmmai' Iiutiivlioii, 

Bani Street j. 
Beltaat iSarianr Ctfflct, Corpm^tion 

Beverle; (Guildhall). 

BirmiDgbtun IBirmingham aadStid- 

laiidlaitiitUa, GanHon Stnat). 
BoItoa-lo-M oora IPublia Library, Bc- 

eluniga BtUdtufa), 
BmEUOrd, Tu4jEln {Borottgh An- 

-MuXonff fMce, Vorvamtioii 

BuaUnfi, AmIn Afwt). 
BrifthtonTlbwn HMi). 
Bristol fCH» JMram, King fUreei), 
" — '— "«"" qf Vte Slimier ■'«- 



IikUCuIs, 



, aOommitiionen). 

ONnbrktge (FrteLiirariiJaia Lane) , 
Otnterli^T. (JtuMio^iMf Mtttevm, 

avUdhaU a/reel). 
CuHale (Free Libran, FoUee <Mce). 
Chester (Ibum HaU, Ifortheate St.) 
Cork {Boyal Corh InttituUoit. yeleir» 

Place). 
Crewe (BaHieay Siatioit). 
Darlinston [Meciiamoa' 

SkinHergaii). 

Dublin (Sojial DvbUn Baeiett,Kildare 

F^montli (Fublia Libraty, Ciwreft 

Oateshead [Xechani^ Intlitute). 

Gorton {Sailaiaii S(atUm). 

Qiaegow [aiirling't Library, MiHer 

Street). 
Qrimsby, Great U^ei^tanica' ItutitU' 

titm, Vic.lrrrin Street). 
EulOT.gtaffordihlraFotterlM (Zb«M 

HmrtleDOoL West (LiUrarii and lit- 
chained In&tittdt, Cliurchatretf). 

Harttbrd (PaiMd Librani, litvn 
MiOl). 

HnddenOeld (Oommittionert^ Qffen, 



A^lv(JfMdmfM>/<MflM*,iroriX 



Elddenuioiter (Futtte Aw LOraru, 
PubUe BnOdinfit, FicMr atrmt}.- 

Siaet' Lynn, Norfolk {jStanlef Li- 
brary, JMm^wm). 

Labnwter {Xacliaaie^ InttUute, Mar- 
ketSlnet). 

Leamington Prion IFublic Librani, 
Ibumffaa). 

Leeds {Town CUtHm Office, TOvm 
Sail). 

Iilieaia(Cbrporatim Library, Ibmt 
BaU). 

LiTerpool (Pree iStUia Library, J>Hk» 
Street). 

lUooleiiaeld {Umftii KmniMlge Bo- 

Mauch^er {Chetham Has^tal). 

(Camp Field). 

Newark, NottinEliam {IdechanUst' 

Inetit^U, Middle Oate). 
NewcastJe-upon-Tyne [Literary and 

Philtmph^ Bacietyl. 



Norirtoh {Free Library, St. Jokit'i 



Nottineham (Corvmrati'm Soome, 

SI. Peter's Churehside). 
Oiford {Public Free Library, Town 

Hall). 
Paisley (GotwTiaenf School of De- 

tiffkt, GOmour Street). 
Plymonth (Mechanice' Inttitvte, 

Prinaeei Square). 
Preatou {Dr. Sh^Aerd't Library, the 

Inetitution, Auen/iai^. 
Beodinir {LUerani, Soientifie and 

Mechaniei^ ImtOutimJxnulim SI). 
Boohdnle IComnini'merf Boom, 

Smith Street). 
Botherham (Board qf Health QSkei, 

Howard Street). 
SBlrorHPeet Park}. 
Shemeld (Free Library, Surrey 

Street). 
ShrewsbUTT (The PubUe JTuman, 

CoUeae Street). 
Sodet; of Arts (JohH Street Jdetphi). 
Eoutumnton lOorwratien Library, 

AudU Houee), 
Stirling (Burah Library, Town 
\ B'nn^'&riaa Street). 



Stockport {Cburt Bouse, Vernon 

Street, Warren Street), 
Sunderland (Corporation Museum, 

Athenaum. Fawcett Street). 
Wakefield (Mechanic^ Institution, 

Barston Square), 
Warrington {The Museum arid JA* 

brary), 
Waterford (Toum Rail, The MaU). 
Wednesbury (Board of Health 

Offices), 



Wexford (JfiseAoniM* Institute, 

Crescent dtuay). 
Wiffan. 
WolTerhampton {School qf Bractical 

Art, IktrUngton Street). 
Wolverton ISaikoaif Station). 
Yarmouth, Korfolk {Public Librartf, 

South Quay), 
York {Lower Council Chamber,OuUd' 

haU). 



The Commissioners' publications have also been presented to 
the following Public Offices^ Seats of Learning, British Colonies, 
and Foreign States : — 



Admiralty, Steam Department. 

Surveyor of Navy. 

Deptford Dockyard. 

— Woolwich ditto. 

—— Sheemess ditto. 

— ^— Devonport ditto. 

— ..^— Portsmouth ditto. 

— Chatham ditto. 

— — Pembroke ditto. 
ArtiUeiy Institute, Woolwich. 



Official. 

Board of Trade, Whitehall. 
Small Arms Factory, Enfield. 
Ordnance, Pall Mall. 
War Office. Pall MalL 
School of Mines, Jermyn Street. 
Dublin Castle. Dublin. 
Bolls Office, Chancery (Pour Courts), 
Dublin. 



Oambridce University. 
Trinity College, Dublin. 



Office of Chancery, Edinburffh. 
East India House, Leadenhall Street. 

Seats qf Learning. 

I Queen's College, Galway. 
I Universil7 College, London. 



British Colonies, 



Malta. 

Cape of Good Hope. 

Mauritius. 

India:— 

Bengal ; Agra ; Madras ; Bombay. 
Oeylon. 
Tiotoria. 

New South Wales. 
South Australia. 
-Tamntnlft 



New Zealand. 

Newfoundland. 

Canada— Quebec; Toronto 

New Brunswick. 

Prince Edward Island. 

Antigua. 

Barbados. 

Jamaica. 

Trinidad. 

British Guiana. 



Foreign States. 



[paris. 



Austria— Handels Ministerium, Vienna. 
Bavaria— Kdnigliche Bibliothek, Munich. 
Belgium— Ministdre de I'lnt^rieur, Brussels. 
Pnao&— Biblioth^ue Imp^riale, 

Conservatoire des Arts et Metiers, 
H6tel de Ville, 
Hanover— Ministerium des Innem, Hanover. 
Netherlands— Ministdre de I'lnt^rieur, The Hague. 
Pniiria— Handels Ministerium, Berlin. 
Boaiia— ^blioth^ue Imp^riale, St. Petersburg. ■ 
Bndiiiia— Uffido delle Pnvative, Turin. 
Bnony— Polytechnische Schule, Dresden. 
Bwedeu— Stockholm. 
ViiitMl States— The Patent Office, Washington. 

The Astor Library, New York. 

The State Library, Albany. 

The Franklin Institute, Philadelphia. 

The Free Library, Boston. 

The Philadelphia Libraiy. 
Wvtemberfr-Bibliothek des Musterlagers, Stuttgart. 



PATENT RIGHTS in the COLONIES.—Abstnct of Rqdies 
to the Secretary of State's CSmnilar Despatch of July 11, 1856, 
callmg for Information as to the form of the application to be 
made by persons desirous of obtaining Patent Rights in the 
Colonies, and the expenses attendant on the Grant of such Patent 
Rights. Price 2s, 6d. 



• M^^^c^^^^'^ "■ *v^ -* ^ -%**** /^ -*** ^ «\*\^ •* • 



COLONIAL PATENTS.— Information as to the Mode of Ob- 
taining Protection for Inventions in the Colonies ; contained 
in Communications from the Governors, &c. of the different British 
Colonies in answer to the AppUcation of Mr. W. J. Curtis for 
a Patent. Price Is, 
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